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A Lthough I am not ignorant, 
FY | courteous Reader, that there 
ate in our language already 
very many & ſundry bookes 
£ imprinted of this argument: 
2nd that — to write ought in this 
kind, were but loſt labour, or more then 
needeth: Yet for that, as the learned do 
know, moſt of them are too long and tedi- 
ous; and ſo withall weariſome vnto the tea- 
cher: and many of them are meere praxes, 
without any generall rules or grounds of 
Art, and by that meanes are not ſo good 
for the learner; I haue often wiſhed, that 
ſome other which for Art and Methode 
were more fit both for the one and the o- 
ther, might yet by ſome Lover of theſe 
ſtadies be publiſhed. This having long in 


vaine : Expected, ae it my part ha 
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The Pre fass 
thatwhich Iwauld willingly have impoſed F} * 
vpon others. And finding none, in mine o- 
pinion, to haue in all points excelled Ber- i} 1 
nard Salignacte, we haue made choiſe ot : 
him aboue others, whom, for the bene - 
fite of ſome priuate friends, we haue aboue |} t 
twenty yeares ſince tranſlated into our. 
Engliſh tongue. Now whereas he, as the 
learned do know, hath not onely orderly : 
digeſted the rules of this Art, which for the $ | 
moſt part Ramus his maiſter befote him had Þ | 
done: but. hath alſo moſt learnedly ande 

curiouſly demonſtrated the ſame , which 

no man before him, for ought I know, ſince 4 | 
Euclides time hath attempted: Theſe de- 
monſtrations of his, being beyond the 
reach and capacity of ſuch as are not well 
grounded in other more generall arts and 
ſciences, we haue wholly omitted. And 
haue oncly retained the grounds and prin- 
ciples of the Art, that is the rules and axi- 9 


* 


omes of the ſame, without any alteration at 
all, with the examples, and whatſoeuer elſe þ 
might ſerue for the illuſtration and declatd- 
tion thereof. Yet if we ſhall heteaſtes vndet- 
93 885 1 41 ſtand p 
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To the Reader. 


ſtand, that they (hall be alſo deſited, we 

haue them likewiſe in a readineſſe: and 
thoſe ſo digeſted and ordered, according to 
an inuention of ours, that with farte more 


facilitie they may be conceiued, then ordi- 


narily ſuch like demonſtrations of the Ma- 
thematicians, as they are by them layd 
downe, poſſibly may, euen of thoſe that 
are moſt acute and belt of apprehenſion. Of 
our owne we haue added very little: For 
that indeed in him little or nothinę, in out 
opinion, is wanting that may be thought 
greatly neceſſary. One thing we are here 
to admoniſh the Reader of; That where- 
as any gre iter number, writ ten I meanein 
more figures then foure or fiue, do occurte 
or ſhallbe mer withall, there tor the moſt 


| part youſhali find them diſtinguiſſ ed into 


ternaries or three degrees, according to the 
preſcript of the 12. verſe of the fiiſt Chap- 
ter ot the firſt booke , that by that meanes 
they may be the eaſi ler pronounced with- . 
out ſtop or ſtay of the Reader, For this we 
haue the authority and warrant of rhe beſt 
and moſt famous Mathematicians of or 
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time, Imeane of Lansbergius, Hadrianus 
Romanus, Franciſcus Vieta, and others, If 
mine occaſions and buſineſſes had not 
bene ſuch as might not be neglected, I 
would to theſe haue alſo adioyned the Al- 
gebra of the ſame Author, being of all, 
amongſt very many that are written of this 
argument, in our indgement, the moſt 
eaſie and fitteſt for the capacity of thoſe 
for whom this labour of ours was firſt ta- 
ken in hand. This therefore, if our leyſure 
may better ſerue, expect with the next edi- 
tion. Farewell, this 20. of Aprill. 1616. 


Thine in the Lord, 
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CHAP. I. 
Of the Definition and Piuiſun of C. 


meticke : and of the Notation 
of numbers. 


| 


JA Rithmeticke is the art of 

WW! numbring. 

Wp numbers we bnder- 

tand, not onely numbers 

ok many: but alſo an vnity: - 

yea and the parts of an vni 

ty; oꝛ any other kind of parts. Foꝛ by theſe 

we do alſo number: and a number is that 

whereby any thing is numbꝛed, as a meaſure 

is that whereby any thing is meaſu red. 
2 The patts of Arithmeticke are tua the: 

fut patt is that which declareth the n 5 
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The firſt Booke 
and Numeration of numbers. 
The parts of Arithmeticke diſfingniſhed 
in nature, cannot fitly be expzeſſed in wo2ds. 
2 No:ation is the expoſition of the writing 
of numbers: his parts are two. 


Notation ( fallly by ſome called Numera- | 


tion) teacheth the manner of wꝛiting of num- 
bers; and the erp2eſſing of numbers wꝛitten. 
4 The firſt part of Notation doth declare 
the. value of the figures wherewith numbers 
are written. The figures wherewith we write 
numbers are theſe ten: 1,2,3,4,5,6,7, 8, 9,0- 
That thoſe figures were found out by the 
Arabians many arguments do euince. The 
Hebꝛewes Greeks haue in this caſe vſed all 
the letters of their alphabets: the Nomanes 
onelp theſe ſeuen, IVX LCD M. But now 
fo: theſe foure, oꝛ ſtue hundꝛed peares, all na⸗ 
tions with one conſent haue generally bſcd 


thoſe aboue witten. | 
„ Theſe figures are conſidered either by 


them(ſclues, or one with another. The firſt nine 
are ſignificant, 

Figures are conſidcred by themſelues, when 
as they ſtand alone, oz are ſo conſidered as if 
they ſtod alone. The firſt nine, J ſay, do ſigni⸗ 
fie ſomewhat. So 1. doth ſignifieone:2,two: 3, 


tze: 4, foure:5, fiue: 6, ſtre:), ſeauen: 8, eight: 
FG, nine. 6 The 
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of Arithmeticke, © 3 
6 The tenth by himſelfe ſignifieth nought. 

Therefoze of the vſe it is called a Nought: 
oꝛ of the foꝛme, a Circle: oz by the gener all 
name, a Cypher. 

7 Figures conſidered betweene themſelues, 
are diſtinguiſhed by Degrees, and Periods. A 
Degree is a place by which the value of the fi- 
gure is efleemed. 

- Figures are conſidered betwene theny 
ſelues being in compoſition , that is, being 
ioyned one with another. And the ſucceſſion of 
places increaſeth the value of the figures. De⸗ 
ar&s are counted and eſtemed from the right 


hand toward the left. f 
8 A Degree is twofold, a Former, or Follower, 


The Former degree is that in which y value of 
the figure is the ſame that it was by it ſelfe. The 
Following degree is that in which the value of 
the figure is manifold vnto the former; and it is 
the Second or Third. The ſecond is tenfold to 
the former , the third an hundred fold vnto the, 
ſame, * | 
The figure of y firſt degree hath none other 
balue then was aſſigned it by the 4 verſe, but 
in p following degrers it getteth another va⸗ 
ue. So this figure 1, in the firſt degreets but 
one, in the degrees following it alſo ſigniũeth 
one, but in the ſecond degre one tenne; 99 = 
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third one hundꝛed: In like manner of the reft. 
Here therefo2e euery ſignifying figure is ar- 
med with a double power and value: The firſt 


natucall andp2oper to the figure, the other 


boꝛrowed, and giuen him by reaſon of his 
place. A Cypher therefo:e,which by himſelfe 
fianifieth nought, by the 6 verſe, being alſo 
iopned with others, ſtill ſignifpeth nought, 
but onely by filling of a place increaſeth the 
value of the degrees following. 

9 Thus far of the degrees. A period is a cer- 
taine company of degrees, and it is firſt either 
perfect or imperfeR, A perfe & period is that 
which conſiſteth ofa per fed ternary efdegtees. 

As in theſe periods 100. 100000. 1 00000000, 
an hundzed, an hund2ed thouſand, an hun- 
dꝛed thouſand thouſands ; here alwaies are 
perfectly thꝛee degrees, that is to ſap, in the firſt 
example once, in the ſecond twiſe, in the third 
th:iſe;:wherefoze ſuch like periods are perfect. 

10 An impeifect period is that which con- 
ſiſteth of an vnperfect ternary ofdegtees. 


I call that an imperfec period which is 


 leffethen a perfec ternarp equally manifold: 


as in the periods 10. 1000. ten, a thouſand. 


Here p ternary of the firſt period is but one, 
which aperfea period ercedeth by one degree. 
The ternary of the ſecond is double, which a 

5 perfect 


; 
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perfect period excedeth by two degrees, Ther⸗ 
foze ſuch like periods are dnperfect. 


11 Apaine, a period is either ſingle or 

compound, A ſingle period is that which con- 
ſiſteth of one ternary of degrees onely. 
A2. ss ro. 100. here the ternary of degrees is 
but one in each number, that is, in tho frſt ex- 
ample, imperfect: in the ſecond perfect, there⸗ 
foze ſuch like periods are ſingle oz ſimple, 

12 A compounded period is that which 


confiſteth of more then one ternary of degrees. 


As in theſe examples 1000.10c00,10000c00. 
here the ternarp of degrees in the two firft ex» 
amples is double, in the third triple.- Theres 
foze ſuch like periods are compound. Himple 
periods are eſtemed and counted by the 8 


berſe: Compounded periods by theſe ſpectall . 


rules following. 


1 A compounded period is to be diſtin- 
guiſhed into his perfect ſimple periods after the 
order of the places. | Ie 


2 One ſingle period following exceedeth 
the next former one thouſand fold. Therefore 
3 | Somany times thouſand is to he put in- 


* : 


to the period following, as there be periagds hey 


This diſtinction ſome do make by 
dzawne hbetweng the figures: other ſame b 
of p2ickes 
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pꝛickes oꝛ points. either placed abone oꝛ be- 
neath the figures, Che learned Mathematiti⸗ 
ans at this time do vſe the grammarians 
comma; which therefoꝛe I do thinke moſt fit, 
and to be bſed alwaies where any greater 
compound period is to be waitten ; and that 
fo: thenivze ſpede ofthe reader. 
Therefoꝛe, hauing a number wꝛitten with 
theſe figures 78500642145, I diſtinguiſb it 
mto his perfect ſingle periods, beginning at p 
right hand, thus 78,500,642,145. The ſame 
Ithus p2onounce, ſeanenty eight thonſand 
thouſand thouſands : fine hundꝛed thouſand 
thouſands: ſire hundꝛed fozty two thouſands: | 
one hundꝛed foztio and ſiu . 211 (217! +5: ; 
vou map toꝛ baeſiity ſake tall the thirvpey 
9 wanne 1 
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CHARM 
of the.ſecend part of Notation. 


t HE ſecond patt of Notation is that 
which declareth' the Bounds: and Kinds 
ofaumbers, 
2 TheBounds are they which and abour 
the number, and do entloſe it. | 


as in bigneſſes,ſo in numbers there are cers 
tains 
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taine bounds, although after another man⸗ 
ner: fo: there betweene the bound x the thing 
bounded is ſome difference; here is none. 
The Bounds ate either Numerators or 
Denominators. Thoſe do number the encloſed 
aumber, theſe do name it. And when they are 
ritten together, the Numerators are placed 
aboue the Denominators 

As here , , 2, one bnitie, two bnities) 
one ſecond, two thirds. The vpper bounds art 
ommonly called umbers oꝛ Numerato2s; 
he neathermoſt, Names oꝛ Denominato2s. 
Theſe do name into how many” parts one 
hing is denided: thoſe do number the parts 
f ſuch a diniſion. Che truth of this diſl inetiõ 
3 molt apparent in parts: but in whole num 
pers it is not ſo eaſily perteiued; fo: that true 
whole numbers commonly are doth wzitten 
ind pꝛonounten without their denominato2s 
Coz bꝛeuity fake. But accuſtomed and vſuali 
2emety dothnot take away the truth and na⸗ 
ure of things. 

4 The kinds of numbers. I do callthe num- 
ders encloſed with bounds. Such like numbers 
re either Firſt or Secondary. Firſt are thoſe 
hoſe knowledge is firſt, & dependeth of none 
ther. And they are the True whole numbers; 


r True parts, True wholenumbers ate thoſe 


whoſe 


8 The firſt Boos 
whoſe denominatot lj alwaies an vnity: there · 
fore chey are commonly written in one row. 

As thus 1, |, l, one vnitie, two vnities, thꝛi⸗ 
vnities: Foz indtede when we ſap one, two, 
th:&, we vnderſtand one, two, ther vnities, 
But becauſe that d name ot true whole num⸗ 
bers is al waies an vnitie; therefoꝛe we vſe 
commonly (J ſap commonlp, fo2 that in min 
gled pꝛopoꝛztioned numeration it is other- 
miſe, ) both to pꝛonounce and wꝛite their nu⸗ 
merato2s onely: foꝛ this courſe is ſhozter and 
mozeealte, —- | 1404 

5 True whole numbers, are either numbers 
of one, or ofmany. One, or an vnitie, is a whole 
numbet whoſe numerator is 1: and it is the be- 
ginning of a multitude. A number of many is 
a'whole number, whoſe numerator is: greater 
then x. And a multitude is a company of vnities, 

An vnitp A ſap is that whole aumeratoꝛ is 
x, as 1: oʒ elſe whoſe numeratoʒ is equall to 
the denominatoꝛ, which (as we ſhall after 
ward in Reduction vnderſtand) is all one: fl 
3. oz 2, are 1. A number of manp is that whoſ 
numeratoz is groater then 1, ſuch are :,, 
pee Therefore 

6 The leaft of whole numbers is one, the 
greateſt cannot be giuen. 

7 True parts are thoſe whoſe denominng 

0 to 
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tor is greater then their numerator, and are al- 
waies written in two rowes, one aboue ano- 
ther, with a line drawne betweene them. 
As here , , that is one halfe, and thirtie 
flue thirtie fires; And generally, as J ſaid, as 
the denominatoz of true parts is an vnitie, ſo 
here it is alwaies ſome number of many, 
8 Apart ofa leſſer denominator is greater 
then apart ofa greater denominator. | 
So 3, is greater then ;: and ;,is greater 
then . Therefore 
9 Thegreatcſtof ſingle parts is , the leaſt 
cannot be given, FE = 
I call thoſe ſingle parts whoſe numeratoz 
is 1. Which here is the greateſt, as it was the 
leaſt of whole numbers, verſe 6. The leaſt ca: - 
not be told, as neither the greateſt of whole 
numbers, by the ſame verſe. ; 
10 Thus far of firſt numbers. Secondary 
numbers are thoſe whoſe knowledge is ſecon- 
dary. And they are ſimple or compounded. 
By ſecondary knowledge J bnderſtand ſuch 
a knowledge as cannot be gotten without the 
knowledgeof ſome one thing vpon which it 
doth depend, do go befoꝛe it. So what ſeton⸗ 
J dary whole numbers, and ſecondary parts 
Io meane, caͤnot be vnderſtod cxcept one ürſt 
K.00 know what the firſt whole numbers 2 
. 1 ü | 
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10 2 frft Booke 
firſt parts do meane. 

11 Simpte ſecondary numbers are written þ 
in two towes onely: and they are either whole 
numbers or parts. Whole ſecondary numbers 3 's 
ate written without a line betweene them. 

As in 34,34 ;. Two thirds of foure ſea 
uenths: Th:& fourths of ſiue cights of ſeauen 
ninths. In the firſt example? are are whole ones 
onely : In the ſecond , are whole ones in re⸗ 
ſpect of the foꝛmer; and parts in reſpect of the 


followers. 
12 Parts are written in their tankes with! 


aline betweene. If their ouermoſt ranke be e- 
quall to the neathermoſt, it ſignifieth chats 
the parts are equall to one vnitie: If it bel} 
greater, that they be greater then an vnity, #Þ 

As in: and 3: there the parts be equall to 
an vnitie, here they be greater then an . 
nitie. . 1 

13 Compound {ſecondary numbers are 
thoſe which are written in more rankes chen 
two. t 

Do 23, is acompound ſecondarp number. n 
Thus farre of Notation; Numeration fol 
loweth. 


a 
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by 6, then p; lame by 3: Foz it is all one to mul⸗ 
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5 CHAP. III. 


Of Numeration in generall: And of equalled 
Numeration in ſpeciall. 


I „ gran is that which of two num- 
bers giuen doth find out the third law- 
fully. 

Hereupon it is manifest, If moze then 
two numbers be giuen to be numbꝛed, that 
two are onelv to be numbꝛed: Foz Numera- 
tion doth find the third onely ok two alligned. 
Thercfoꝛe if 3, 4. and 7, were to be added to- 
gether: fir ſt 3 are to be added to 4 and then 
the ſumme of them to 7. 

Lawfully] Numcration map not find ont 
the third any kind of way, but it mult do id 
lawfuliy: If therefozc the rules of Numera- 
tion do not ſuffer the finding of the third, as 
when 2 ,are to be taken out of 2, 02 2, out of 3, 
Numeration ſhall find out no third number. 

2 FHauiog two numbers giuen, written in 
two figures, they are wholly to be numbred: In 
many, by parts. 

So we lay z, and 4, are 7: and thx times 
4. are 12. But if 52, were to be added to 64, 
here firſt we adde 4 to 2, then 6, to 5. Af 777 
to be multiplped by 36. Firſt we multip 
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tiply by the whole, and by the parts. But in 
the Numeration by parts it 1s ſomewhat þ 
moꝛe eafie : Becauſe we do moze caſtly num- 
ber ſmall numbers then great. 5 
In this kind of numeration two things are 
to be marked: the firſt is, that the figures in 
numbring ate to be conſidered as if they ſtood 
alone. 5 
So in the addition of 47 to 32,2 and 7 being | 
added, the figures remaining are not to ve? 
called 40, and zo, but are to be conſidered as 
3, and 4: foz ſo it is greater caſineſſe. 1 
4 The other is: If the figure ſet downe be to be F 
blotted our afterward, it is to be kept in mind. 
and to be numbred with the figures following. 
In addition of 56, to 28, firſt we ſap 8 and 
6 are 14, but then adding 5 to z, the 1 afoze« |! 
wꝛitten were to be blotfed out: therefoze 1 
keepe it in mind: foz ſo the wozke ſhall be 
choꝛter. : 
5 We make a double diſtinction of Nume- « 
ration, Firſt, Numeration is equalled or pro- ©; 
portioned. Equalled Numeration is that ro 
which equality preſcribetharule.Anditis Ad- 
dition or Subduction. Addition beginneth at 
the right hand, and addeth the numbers giuen, | 
that it may find the ſumme equall to them. 


Do ro, the ſumme of 3, and 7, is equall, to 
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n the lame; and 7: foz we make the whole c- 
it quall to all his parts ioyntly taken. The pꝛo⸗ 
per ſigne of Addition ſignifying moꝛe, is this 
T: ſo weſap 3 +7 are 10, that is, 3 moze by 7, 
023 and7are 10. 

6 he properties of Addition are two: the 
flirſt is thus : If equall numbers be added to e- 
gquall, the ſumines ſhall be equall. 

Zo il pou adde 4. and 4, two equall num⸗ 
bers to 7, and 7, two equall numbers, the 
S 7 ſummes 11, and 11, ſhall be alſo equall. 

7 The ſecondis thus If. you adde_equall 
numbers to vnequall, the ſumme likewile ſhall 
be vncquall to the vnequall added. 

Aft to the alligned 5, and 6, pou adde 4,and 
d 4. the ſummes 9, and 10, ſhall belikewiſe vn⸗ 
. cguall to the added 5, and o: that is, by how 
e 


much 5. is leſſer then 6, by ſa much 9, ſhall be 


2 leſſer then 10. 
F 8 Sudduction beginneth at the left hand, 
5 


and taketh the one of the alfi oned numbers out 
- } ofthe other, that it may find the remaine with 
that taken out, equall co that from which the 
Subduction was made. | 
So /, being taken out of 10,there remaineth 
2. which z. with 7, ſhall be equall to the ſame 
10. fo2 we make all the parts ioyntly taken, 
equall to the whole. The pꝛoper ſigne of Bub⸗ 
a 7 B 3 duction 


* The firſt Booke | 
tiply by the whole, and by the parts. But in 
the Numeration by parts it is ſomewhat þ 
moꝛe eaſie: Becauſe we do moze caſily num: 2 
ber ſmall numbers then great. 1 

In this kind of numeration rwo things are i 


to be marked: the firſt is, that the figures in 
numbring are to be confideved as if they ſtood 
alone. 4 
So in the addition of q7 to 32,2 and 7 being | 
added, the figures remaining are not to be ' 
called 40, and zo, but are to be conſidered as 2} 
3, and 4: fo2 ſo it is greater caſineſſe. 4 
The other is:If the figure ſet downe be to be i | 
blotted our afterward, it is to be kept in mind, 
and to be numbred with the figures following. 


3 

1 

. 

In addition of 56, to 28, firſt we lap 8 and 9 
| 


6are 14, but then adding ; to 2, the 1 afo2e« 
wꝛitten were to be blotfed out: therefoze J 
keepe it in mind: fo2 ſa the wozke ſhall be * 


thotter. 
; 
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5 We make a double diſtinction of Nume- 
ration, Firſt, Numeration is equalled or pro- 
portioned. Equalled Numeration is that to- 
which equality preſcribeth a tule. And it is Ad- 
dition or Subduction. Addition beginneth at þ 
the right hand, and addeth the numbers giuen, | - 
that it may find the ſumme equall to them. 
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firſt is thus : If equall numbers be added to e- 
gquall, the ſumines ſhall be equall, 


bers to 7, and 7, two equall numbers, the 
2 ſummes 11, and 11, ſhall be alſo equall. 


that taken out, equall to that from which the 


10. fo2 we make all the parts ioyntly taken, 
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the ſame 3 and 7: foz we make the whole c- 
quall to all his parts topntlp taken. The pꝛo⸗ 
per ſigne of Addition ſignifying moze, is this 
+; ſo weſap 3 +7 are 10, that is, 3 moze by 7, 


023 nd / are 10. 
6 The properties of Addition are two: the 


So if pou adde 4, and 4, two equall num⸗ 


7 The ſecond is thus: If you adde equal! 
numbers to vnequall, the ſumme likewiſe ſhall 
be vnequall to the vnequall added. 

If to the aſſigned 5, and 6, pou adde 4. and 
4. the ſummes 9, and 10, ſhall be likewiſe vn- 
cquall to the added 5, and 6: that is, by how 
much 5, is leſſer then 6, by ſo much 9, ſhall be 


leſſer then 10. 
8 FYubduction beginneth at the left hand, | 


and taketh the one of the aſſigued numbers out | 
of the other, that it may find the remaine with 


Subduction was made. | 
Do /, being taken out of 10,thereremameth 
3. which 3, with 7, ſhall be cquall tothe ſame 


equall to the whole. The pꝛoper ſigne of Sub⸗ 
a 7 5 3 puction 


4 
- 
w 
- : f 


—"— — 
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duction ſignifting leſle, is thus. So we ſay | X 


10—7,arc 2, that is, 10, leſſe by 7:D2 7, ſub- | 
traced ont of 10, the remaine ſhall 72 2 O: 


] 


10—z are 7, that is, 10, leſſe by;: Oz 3, 


taken out of ro, there ſhall remaine 7. 

9 The properties of Subduction are two: 
The firſt is thus: If you take equal numbers out 
of equall,the remaines ſhall be equall. 

D0 2, and 3, ſubducted out of 9, and 9, the 
remaines 6, and 6, ſhall be cquall, 

10 The fecond is thus: If you take equal! 


numbers out of vne qual: or vnequall out of e- [ 


quall, the remaines ſhallbelikewiſe vnequall \/ 


directly or contrariwife to the vnequall giuen. i 
So 4, and 4, being ſubdircted out of 7 and 


6, the remaines 3, and 2, ſhall n vn⸗ 
equall to the aſfigned 7 and 6. Oꝛ thus, by 
how much 7 doth cxccede 6: by ſo much ;,doth 
exttede 2. Againc, 3, and 5, ſubducted ont of 


. 
1 
11 
$1 
: 
| 


— 


| 


( 


9, and , the remames 6, and 4, hall be like 4 


wiſe vneguall to v aſſigned 5, and 3: O2 thus, 


by how much , is leſſer then 5, by fo muchs, | 


is greater then 4. 
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CHAP. IIII. 


of proportiened Numeration, and 
eſpecially of Multiplication. 


11 e ee Numeration is that, to 


which proportion preſcriberh arule: and 


* ttis Multiplication or Diviſion. 


2 Multiplication beginneth at the right 
hand, and multiplieth the aſſigned berweene 
themſelues, that it may make a number which 
is to one of the aſſigned as the other is to an v- 
nitic. 


Do when we multiply; by 4, we ſake a 


92 * = = 
Ss 2 0 ar 


is to 4. as 3, is to 1. Vere the number found 


is pꝛoperly called the Fact oꝛ Pꝛoduct. 

3 If two numbers multiply one the other 
any way; their ptoducts ſhall be equall. 

Whether you multiply 2, by 4. 024. by 2, 
pou ſhall make equall numbers fo2 their pꝛo⸗ 
ducts: Foz the way from Cambzidge to Lon- 
don, is the way from London to Cambzidge. 

4 If one number do multiply many, and 
their ſumme , the product of the ſumme ſhall 
be equall to the products of the others. 


.. - Foz itis all one to multiply by the whole 
and by the parts. Dr the pꝛoducts of 


4 4, by 


4, by 3,5 and 7, ſhall be cquall to the pzodu | ſo 

of their ſumme 15, by the ſame 4. hi 
Parts ſhall be equall betweene them - 

ſelues, when the products of their Numerators ſp 


A 


by their each other Denominatots, ſhall be e- 
quall betweene themſelues. 8 
This is a kind of definition of the equality 
of parts, dzawne out of the croſſe Multiplica⸗ 
tion of their bounds, Therefoze in , and , 
the pꝛoduct of 4, by 3, be equall to the pꝛodun 
of 2, by 6, the parts , and , ſhall be equall be? 
tweenc themſelues. i 
6 If three numbers vnequall betweene t. 
themſclues be giuen, the pioduct of the turnme 
of the differences, by the middle number, ſhall 
be equall to the products of the differences by 1 
each other extreame. Ar 
The thꝛe numbers vnequall betweene thi |; 1 
ſelucs let them bs 16, 11, and 9. and then let t 
the diſfcrences of the meane 11, from the ex 


treames 16, and 9, be 5, and 2, and let the ®? 
ſumme of them be 7. « 
25 16 2 | | 
11 7 25 

| 


9 5 3 

The p:oduct of 7, by r1 that is 77 chall be 
equall to the pzoducts of 2, by 16, and 3, bye. 
that is 32, and 45. This pꝛopoſition is = < 
| 0 ole 


N 
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t | ſole and onely groundwozke of Archimedes 


* . 
KC 


his Allegation. 
Here J thinke it not amiſſe to ſhew ſome 


's © ſpeciall rule of Pultiplying of ſingle figures. 
- *; Amonglt many, ' vſe this as beſt. 


Hauing two fingle figures giuen, whoſe 


Pp 3 ſumme is more then ten; the product of their 


differences from ten, added to the product of 
the compounds digit made by ten, ſnall be the 


product of the numbers giucn. 


Let the numbers giuen, be 8, and 7. whoſe 


umme 15. is moꝛe then ten: the digit of which 
tompound number 5, J multiply by 10 and 


pꝛodutt is 50. Now the differences of 8, from 


10, and7; from 10. are 2, and z, which J like⸗ 


2 wiſe multiply betweene themſclucs, and A 

make the p2oduct 6: Which J adde to the foꝛ⸗ 
mer pꝛoduct, 50 and I find the ſumme 56, foꝛ 
t the pꝛoduct of 8. by 7, which was doſtred. 


This is true oncly when the two numbers 


aſſigned being added do make moꝛe then ten: 
and indeerde there is no great. nerde of any rule 
in ſuch as are ſmaller. Another crample. Let 
5. and 7, be giuen: Here 5+ 7, are 12: then 2, 


by 10, are 20: and 10— 5, ate 5 and 10 — 7. 


are z: then 5. by 3. male 15. laſtly 20 ＋ 15, Are 


3. _ — of 7, by 5. which was deſired. 


CHAP. 


— — a 


— — 
— — 
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/ Diniſion. 
3 beginneth at the left hand, and 


diuideth the one of the numbers giuen 
by the other, that the quotient may be had, | 


which is vnto the Diuidend as an vnity is vnto 
the Diuiſor. 
So when we deuide 12, by 4, we ſ&ke x 


quotient, which is vnto 12, as 1, is vnto 4. f 


The pꝛoperties of Diuiſion do follow. 


2 It the Diuiſor be equall vnto the Diui-· 


dend, it ſhall meaſure the Diuidend by 1. 
90 4 doth meaſure 4 by 1: and 6, doth 


meaſure 6, by 1. Generally that number is 
ſaid to meaſure an alligned number, which be 
ing ſubducted out of it as oft as it map, dot) 


leaue nought. MNhereupon it followeth that a 


greater number map not meaſure a leſſer: be 


cauſe pou cannot ſubduct the greater from the 
leſſer. And the quotient found is ſome one 


whole number. Laſtly, to meaſure is to de 


uide; but not contrariwiſe. 


3 If the Diviſor be greater then the Diui- 


dend,the quotient ſhall yeeld true parts, whoſe 
Numerator is the Diuidend; the Denomina- 
cor the Diuiſor. 


D0 when we deuide 5, by 12, the quotient 
is - — 4 It 
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4 If the Diuiſor be leſſer then the Diuidend, 
t ſhall be either a patt of the Diuidend,or parts 
pf the ſame, 

Verc J oppoſe a part to parts, as befoꝛe at 5 
h verſe of the ij Chap. oppoſed one to many. 

If che Dluiſor be a part of che Diuidend, 
he Numetator of ſuch like parts is an vnitie, 
he Denominator ſhall be the quotient it ſelfe. 

Do if q. which is leſſe then ꝛ0 ſhall meaſure 
the ſame 20, by 5, then J lay ** ſhall be 
„ok 20. 
5 6 If che Diviſor do make parts ofthe Diui- 
dend, the Numerator of ſuch like parts ſhall be 
the Diuiſor, their Denominator the Diuidend 
UE it ſelfe. 
The Diuiſoꝛ maketh parts of the Diui⸗ 
0 dend, which doth not meaſure a Diuidend 
greater then it ſelfe, but being taken out of the 
"A Diuidend,ſo often as may be, doth leaue ſome 
thing leſſe thẽ himſelfe. As 7, ſubducted out of 
e 2c, ſo oft as may be, leaucth 6, which remaine 
ois leſſe then 7:thcrefo:c the Diniſoz 7,thall be 
ok 20. 
7 A number to be devided of an aſhened 
by the third, is deuided of the third by the af- 
1 igued. 

I 12, map be demded 'of 4. by 3, it ſhall al- 
by be deuided of z, by 4. - © Rp 
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8 If onenumber deuide many and the ſummy 
of them, the quotient of the ſumme ſhall be 
uall ro the quotients of the others. 

It is all one to demde by the whole and h 
the parts. Therefoꝛe the quotients, of 6, 1 
and 16, by 2, ſhall be equall to the quotient i 
their ſumme 34, by the ſame 2. Therefon 

9 lla number do meaſure many number 
it ſhall meaſure the ſumme of them alſo. 

Other wiſe the quotient of the ſumme ſhoul 
be vnequall to the quotients of the particu$ 
lars, againſt the 8 verſe. And 

10 It a number do meaſure an aſſigned, anqſpe 
one part thereof, it ſhall alſo meaſure the o 
ther. let 

The cauſe is the ſame with the foꝛmer. m 

11 If a number do meaſure the meaſure o.. col 
the aſſigned, it ſhall alſo meaſure the aſſigned. 

Foz the meaſurer of the meaſure of the a nc 
ſigned, repeated ſooft as may be, is the mes th 
ſure of the aſſigned. 

12 If a number do meaſure a number, chef th 
meaſurer ſhal be the greateſt common meaſuteſ 17 
of them both, and the deuided (hall be the lealth 
to be deuided ofthem both. | | {a 

The common meaſure is a number which} 3 
doth meaſure the aſſigned, and that is the 
greateſt it na other greater common meaſyrer tt 
may 
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ay be giuen. In like manner the common 
¶iuidend is a number which the aſſigned do 
eaſure, and that is the leaſt, if no leſſer tom⸗ 
d hy mon Diuidend map be giuen. Now ſuppoſe 
12, that the aſſigned 4. doth meaſure the aſſigned 
t of 2. I ſay that 4 is the greateſt common meas 
on Jure of 4 and 1 2. Fo2 4, dothmeaſure himſelfe 
era the 2 verſe, and it meaſureth 12, by the 
grant. And no greater can meaſure them both; 
ecauſe a greater number then 4,cannot mea⸗ 


ul 
cu ure 4, by the commentary of the 2 verſe. A- 


ae gaine, J ſap that 12, is theleaſt common Diui⸗ 
na dend of 4, and 12:fo2 12 is meaſured of it ſelfe, 
pp the 2 verſe, and of 4, by the grant: and no 


leer can meaſure the both, foꝛ then 12 ſhould 
meaſure a leſſe then himſelfe contrary to the 
ocommentarp of the 2 verſe. 
. 13 If two numbers aſſigned do meaſure a- 
nother, the leaſt Diuidend of them ſhal meaſure 
16 the ſame. 
et two numbers, 4 and 6,meaſure 24, and 
ethe leaſt Diuidend ok them let it be 12, Jſay 
12, ſhall meaſure 24. 
14 If foure numbers be proportionall, the 
| lame alſo ſhall be proportional croſſe wayes 
and backward. 
- The bounds of p2opo2tion are croſſed o: 


thwarted, when oneof the foꝛmers is made a 
follower; 
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follower; they are inuerted (62 conſider 
backward) when both of the antecedents atio 
fozmers are made followers 02 conſequentsWec 


As 2 are to 3: ſo are 4 to6. Zherefoze crolley 
waics,as 2 are to 4: ſoare 3 tg6:D2 as 4 àu de 
to 2: ſo are 6 to 3. Againe, as 2 are to 3:0 atem 
to 6. Therefoze backwards, as; are to 2: ſo au cc 
6 to4: Oꝛ as 6 are to 4: ſo are; to 2. 3 


—— — — — m — — —— — — —ꝓ - — 


C HAP. VI. 


4 

Of the properties of numbers, taken out of ©: 
Muliiplication and Diuiſion. 18 
n 


ſigned, one of the aſſigned ſhall deuide i 2 
by the other: and contrariwiſe. : 


* 


oF If 12 be made of 4. by 3, then 4 ſhall de, f 
4 ude 12 byz: and; ſhall demde the lame i! 
1 | by 4- Againe, if 4 do deuide 12, by 3: J lar, 

iy | 12 is made by the multiplication of 4, by z. 
1 2 If of three numbers given, the firſt ſhall? | 
ik deuide either of the followers, and the quoti- 


ent do multiplie the other, the product ſhall be 
the fourth proportionall vnto the three giueu. 
Let the thꝛer numbers giuen be z. 15, and. 
12. And then let deuide 15, by 5: and the pꝛo⸗ 
duct of 5, by 12, let it be 60. I ſay that 60 the 


14 
P2 5 
* 
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cel 20du& of 5, by 12, ſhall be the fourth p2opoz- 
wh ionall. And therefs2e as 5, is to 15: ſo is 12, 
9 60, 
Us 27 If of three numbers giuen the ſecond ſhall 
4 art Jevide one of the other, ard the quotient do 
ure multiply the remainer,as thefirſt is vnto the ſe- 
ö att, cond, ſo ſhall the product be vnto the third. 
Aet the thꝛee numbers giuen be 8,4, and 6: 
and the quotient of 8, by4, let it be 2: and the 
pꝛoduct of 2, by 6, let it be 12: J ſap as 8 is to 
4: ſo 12 is tos. 
4 lk a number do multiply many numbers, 
the products ſhall be proportionall vnto the 
multiplied. 
Aet 2 multiply 4, and 3, and make 8 and s: 
cn Iſapas 4, is to 3. ſo is 8, tos. 
6 If foure numbers be proportionall, the 
N product of the outmoſt ſhall be equall to the 
product of the middlemoſt. 
2 1 This is commonly called the Golden rule: 
and certainly the Pathematicall Sciences 
10 lg do daily reape from hence moze pꝛetious 
© fruites then gold in value. As 12 is to 4: ſo is 
' to 2: J ſay therefoze that the p2odut of 12, 


| | by 2, is equall to the pzodutt of 6, by 4. 
Therefore 


6 If of three numbers aſſigned the ſecond 


do multiplie the third, and the firſi ſhall deuide 
he 


* 
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the product of them, the quotient ſhall be the 
fourth proportionall vnto the three given. 
This is manifeſt by the 1 verſe of this alſo 
Chapter. And ſelu 
If che bounds of parts be proportional, 2 
the parts ſhall be equall betweene themſelues. 12. 
This is manifeſt by the 5 verſe of this of 2 
Chapter. be 1 
8 It che product ofthe two middle numbers ig 1 
ſhall be equall to the product of the extteames, 
the foure aſſigned ſhall be proportionall. 
This is the contrarie of the Golden rule. 
Let the foure numbers aſſigned be 12, 4,6, 2: 
A ſay if the pꝛoduct of 4, by6 be equall to the]! — 
p20duct of 12. by 2, that the foure aſſigned are 
20po2tionall: thcrefoze as 12 are to 4, (0 
are 6 to 2. Therefore | 
9 Ita numbet be made of twonumbers al- 
fiened, his Diuiſor and Quotient ſhall be the 
cane proportionals vnto the aſſigned. | 
This is manifelt by the firlt verſe of this x. 
Chapter. ; | And 4 A 
10 If of three numbers aſſigned the fitſt I abe 
ſhall multiply the third, and the ſecond do de- || Ny 
uide the product; as the fitſt is vnto the ſecond, 
ſo ſhall the quotient be vnto the third. ne 
The truth of this appearcth alſo by the : J do 
verſc ofthis Chapter. 


11 If 
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1 If foure proportionall numbers ſhall 
multiply ſo many proporrionals, the products 
ao ſhall be proportionall betu eene them- 
ſelues. | 
Asz is to 5, ſo let 15beto 25: And as 6 is to 
12, ſo let 7 be to 14. Againe, let the p2oducts 
r by G. of 5 by 1: of 15 by: of 25 by 14, 
be 18.60, 105, and 350: J ſay as 18 is to 60, ſo 
is 105 to 350. The example is thus. 


3 5 15 25 
WW 12 = 2 14 
18 60 105 350 

CHAP. VII. 


Of the ſecond Diuiſion of Numeration: 
and of Addition and Subduttion of 
true whole numbers. 


U TI farre we haue ſpoken of equalled 
e aud proportioned Numeration: the o- 
ther diſtinction of Numeration doch follow. 
Nomeration is either imple or mingled, 
Numeration both equalled and p2opoztio? 
ned, is ſtmple oꝛ mingled; and contrariwile, . 
both ſimple and mingled Numeration, is c- 
qualled oz pꝛopoztioned: 3 * | 


7. 
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haue we made p general diſtinction of Num 
ration twofold : fo2 ſo the doctrine of Nume- 
ration ſhall be moze truly andplainely per- 
ceiued. 

2 Simple Numeration is that in which ihe 
numbers giuen to be numbred are fitſt numbers 
of the ſame kind: and it is of true whole num- 
bers or of true parts. Simple Numeration of 
true whole numbers is when as the numbers af- 
ſigned to be numbred ate true whole numbers 
onely. 

3 Addition of true whole numbers draweth 
a line vnderneath the numbers co be added: ano 
then it ſetteth downe the ſumme of the added 
vnder the line drawne, As in this example, 
where 753 are to de added to 143. 


753 
143 


Here by the 5 verſe of d Chap. beginning at 


the right hand, J adde z to 3, whoſe ſumme is 
6: Mherefoꝛe in the firſt degrer A ſubſcribe s. 
Then J adde 4 and 5.and they make 9, which 
J ſubſcribe in tbe ſecond degree, Againe 1 and 
7 are 8, wherefoze in the third degre& J ſub 
ſcribe 8. The whole example is thus: 
| %ͤöÜͤ—. ö be 

44 
856 
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In this example the ſumme of the ſeuerall 
degrees was alwaies contained in one figure: 
Jf it be contained in two 02 moꝛe, then J 
kepein mind pd figures of the higher degrees 
to be numbꝛed with the degrees following, by 
the 4 verſe, 2 Chap. Let 790, 889, 952, and 
9.843. be ginen to be added: firſt J place the 
numbers to be added thus: 
= 790 
889 
952 
9843 _ 

Then the ſumme of z,2,and9,is 14:where- 
foe Iſet 4 vnderneath the line in the firſt de⸗ 
gree, and the 1 J keepe in mind. Againe the 
ſumme of 1,4.5,8, and g is 27: wherefoze 4 
wite downe 7, and the 2 J ke&pe in mind; in 
like manner the ſumme of 2,8 9 8, and 7, is 34: 
wherefoꝛe A ſet downe4, and the; J keepe in 
mind. Laſtly the ſumme of 3, and 9, is 12: 
— J wiite downe 12. The example is 

us: 


790 
889 
952 
1 


Theprares f — the Creation ofthe warn. 
C 2 
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vnto the Floud, were 1,656; from the Floud w 
to Poſes 797: from Poſes to Chailt 1.514; | © 
from Chailt to this day 16.6, The number Y 
of veares from the Creation of the wozld to pe 
this day is ſought. J anſwer, the ſumme of di 
the particulars giuen is 5.583: And there u 
foze from the Creation vnto this day there tn 
are paſſed 5. 58 yeares. Alſo let theſe par 

ticulars following be added. The Addition Y gg 


hall be thus: ar 
9,279 di 
389 w 
479 
599 
689 | 
779 D 
899 ſat 
989 ha 
679 — 
289 
189 0 
98 — 
3 — 
I 5,466, 


Here the figures of the firſt degree added 
do make 116; Likewiſe thoſe of the ſecond do 
make 105. In both which, as pon ſ&, one fi- 
gure is to be kept in mind, and to be numbꝛed 

with 
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with thoſe of the third degree following. 
Wherefoze in ſuch like ſums, where the par⸗ 
ticulars are many , it ſhall not be amiſſe to 
part them into ſeuerall compamtes ; then ad- 
ding each ſeuerall companic by it ſelfe , the 
fummes of the (cucrals added , wall be the 
ſumme of all the particulars aſſigned, 
Againe admit that it were demanded, of 
what number of Hoꝛſe + Fote, Darius his 
army leuied againſt Alexander of Pacedonp, 
did conſiſt. That, out of Quintus Curtius, 
we thus gather. = 
Fotgmen, 270 000 
1 Perſtans, tary roman 20,000 
Hoꝛſe men, 10,000 
2 MPedians, Fote men, 50,000 


Dons 
aith he, | oꝛſc⸗men, 2,000 
had m | 3 Baazians, J Cote men, 10,000 
(SA 

— Hoꝛſe men, 7,000 


oo ac ; 
mt < 4 Armcmans, Fote-men, 40 000 


5 Yprcanians Yozſe-men , 6 o 


ter he the 4 Derwickes 40,000 
6 The inhabitants Fote⸗men, 8,000 


as: "_ Vo2ſe-men , 200 
7 Other nati- 5 Foteamecn , 2,c00 
| tions of Aſia, Spore men, 4.000 
8 Grecian ſtipendaries, 30,000 
The fumme of Hozſe and Fote, 509, 200. 
C 3 The 
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The army therefozeof Darius contained 
509,200, beſides Bactrians, Sogdians, Jn 
dians, with other mhabitants about the Ked 
ſea, and ſome other vnknowne countries, 
which fo2 haſte he could not muſter. 


Subduction of true whole numbers, ſet» | 


teth the number to be ſubducted vnderneath 
that from M hich the Subduciion is to be made, 
then blotting out the numbred, ſetteth the re- 
maine ouer them, 
Let 345 be taken out of 468: firſt J ſet the 
numbers thus: 
4 4 68 


345 

Then by the 8 verſe, ; Chap. beginning at 
the left hand J take; out of 4, and there re- 
maineth 1, wherefoze 3 and 4 being blotted 
out J write 1 ouer them. Then J take 4 out 
of 6, and there remaine 2, wherefoꝛe 4 and 6 
being blotted out, J waite 2 oucr their heads. 
Againe I take 5 out of d, and there remaine 3, 


wherfo:c 5 and 8 beingblotted out, J wzite; 


ouer them. The example is thus: 
a YL 
468 


245 
Here the figure to be ſubducted was neuer 
greater then the ouermoſt from which the 
d ſubtraction 


i. 


$75 
. 


ſabtraction was to be made: if it be greater, 
then the ouermoſt figure ſhall be increaſed 
with an vnitie of the fozmer figure. There⸗ 
foe here we keepe in mind an vnitie of the 
nert fozmer degree numbꝛed, by the 4 verſe,z 
Chap. Out of 6,700 oz there are to be taken 
5,900, 084, the remaine is demanded. Firſt 
the numbers to be numbꝛed J waite thus: 
6,700,039. 
5, 900, o 84. 

Then J take; out of 6, and there remaincth 
I: but 9 in the nert degreꝛ canngt be taken out 
of 7 therefoꝛe 5 and 6 being cancelled, J fee pe 
the : in mind. Now J take out of 17, there 
remaineth 8: but then 8 cannot be taken out 
of 3, therefoꝛe J wꝛite ouer their heads 2. and 
J keepe one in mind. In like manner J take 
o,o, o, aut of 10.10, io, t there remaine 10, 10, 10: 
but foꝛ the ſame cauſe the circles being daſhed 
J wiite oucr them 9.9.9, and 1 J keepe in 
mind: then J take 8, out of 13, and there re- 
maine 5 which remaine(hauing dathed ð, and 
3) J ſet oner their heads. Laſtly out of 9, J 
take 4, c the remaine ? J ſet ouer their heads, 
blotting out 9, and 4. The example is thus: 

799,955 

6, 88, 639. 


9 s, 8. | 
« 'C 4 If 
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Ik that the numbers to be ſubducked, 02 
that from which p Snbduction is to be made, 
be many, firſt they arc to be bꝛought by Ad 
dition into one ſumme: as if pou would ſub- 
duct 465 and 234 out of 905. Firſt thou ſhalt 
adde 465 and 234: the ſummeof the added is 
699 #Which being taken out of 905, the re- 
maine ſhall be 206. 

Suppoſe the number of Darius his ſouldi⸗ 
ers out of Curtius, to be 509, 200, as we found 
by Addition: He being ouerthꝛowne, as Ju⸗ 
fine in his 14 boke repozteth, loſt 61,000, 
fotmen with 10,c00 hozſemen, beſide 40,000 
which were take pꝛilon ers: how many there⸗ 
foꝛe eſcaped? J adde p particulars, the ſumme 
is 111, ooo: which fubtracted out of 509,200, 
there remaine 3 43 10 The example is thus: 

398,2 0 0 
5 200 
THG 
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E " AP. vi . 
Of Mulliplicatton and Diuiſion of true 
whole numbers, 


I joe of true whole numbers 
draweth a line-vnderneath the num. 
bers to be multiplied , and then it writeththe 


products 
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products of the aſſigned numbers vnder the 
ngght line drawne. Here each figure of the mul- 
YI riplicantdoth multiply cuery fhoute of the mul- 
tiplicand. 
vet 87; be multiplied by 58. Firſt Awoite 
the numbers giuen thus: 
873 
55 4 
Then by the 2 verſe, 4 Chap. J begin at the 
right hand, and J multiply the ſeuerall ft 
gures by the 7 verſe, 4 Chapter. Therefoꝛe 8 
tunes 3 are 24: which 4 J place in the firſt de⸗ 
gree vnderneath the line, the 2 J keepe in mind 
by the 4 verſe, Chapter: then 8 times 7 are 
56: bnto which J adde the 2 in mind, and 
the ſumme is 58: which 8 J w2ite downe in 
the ſecond degree: the 5 J keepe: likewiſe 8 
times 8, are 64: which with the; in minde 
are 69, Therefoꝛe J [ct downe the whole 69. 
Againe, J multiply; by 3, the pꝛodutt is 15: 
which 5 J ſet dobone in the ſecond degree right 
vnderneath 5,the multiplicant:the 1 J keepe: 
then 5 times 7 are 35, to which J adde 1. and 
the ſumme is 36:which 6. J ſet downe,keeping 
the 3 in memoꝛp. Laſtly, 5 times 8 are 49» 
to which J adde the 3 kept, the ſumme is 4: 
which whole ſumme J likewiſe ſet downe. I 


adde the pꝛoduct of the two ſcucrall — — 
. c 


| 
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the multiplier by the multiplicand, and the 
ſumme 50,634, J affirme to be the pzoduc of 
873. by 58. the two numbers aſſigned. The 
example is thus: 8 7 ; 
5 
6 984 
4265 
30.634 
Ik the firſt figures either of one oꝛ both of 
the numbers giuen to be multiplied be Cy 
phers; then thoſe Cyphers neglected, and the 
other multiplicd , the compound of their p20! 
ducts topned to thoſe neglected cyphers ſhal be 
the deſired p2oduct. 78, ooo are to be multi- 
plied by 65 o. The cyphers neglected, J ſet the 
figures to be numbzed thus: 
78 
65 
Then multiplying 78, by 5, and by 6, J 
make 390, and 4 680, the ſumme of which is 
5-070: to this I put thefoure typhers neglc- 
ted, the example is thus. 


50,700,000 


Þere- 


ibm. 35 


c it followeth that if the laſt figure 
f Fefthe multiplicand be an vnity, the other ty⸗ 
* Yphers, then thoſe cyphers ſet befoꝛe the mul- 
tiplicand, do peld the pꝛoduct of the num- 
bers aſſigned ; If 750, were to be multiplied 
by 1,000, J ſap their p2oduct is 75 0,000! 
the reaſon is manifeſt, fo2 that an vnity in 
Pultiplication doth not altcr. Let the vſe 
of Pultiplication be ſhewed in a thing num⸗ 
ved; The number of daycs ſincc the Crea- 
fion bnto this pꝛeſent dap being the 28 of 
Parch, r 594, is ſought. The number of 
peares we found at the; verſe, 7 Chapter, to 
be 5561, the numbers of daves in a peare are 
granted 365: therefoꝛc J multiply 5,561, by 
5-6, and 3 and J make 27805: 333650, and 
1668300, the ſumme of which is 2,029,765: J 
adde 1390. the number of leape peares paſſed 
lince the beginning of the world, as alſo 360, 
the number of daycs paſt ſince the 25 of 
Parch, on which day ſome thinke the woꝛld 
to haue bene made. The ſumme of all which 
2.031,515, J affirme to be the number of 
daies ſince the Creation of the woꝛld: The 


4 
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5.561 
— 
27805 

33366 
16683 


2,0 29,765 

1390 
360% „ 

2,03 1.5 1 5 

2 Diviſion of true whole numbers placetl 
the Diuidend betweene the Diuiſor and the 
quotient: It ſetteth the Diviſor toward the let 
hand; and findeth the quotient by SubduQtionif 
of the diuiſor from the Dividend as oft as may 
be. Here eueiy figure ofthe Diuiſor is equally 
ſubdued from the Diuidend.: 

Betweene the] diuerſe Authoꝛs haue vſed 
diuerſe fozmes and manners ok deuiding: 
ſcme foꝛ euerv particular Diuiſion do plate 
anew the Diuiſo2 vnderneath the Diuidend, 
and vnderncath it ſubſcribeth the pzoduct of 
the Diuiſoꝛ by the quotient , ſo that the DV 
uiſton being done, the Diuiſoꝛ may not caſily 
be diſtinguiſhed from the p2oduct. Others do 
neither wꝛite downe the Diniſoz noꝛ the p20 
duct made; this is wozſe foz pmemotie then 
the fozmer. D;ontins and others haue vſed 

| other 


— 
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ther waies; but none of them may be com- 
red bnto this of Salignacus, fo2 that euery 
articular Diuiſton being ſo plainely diſtin⸗ 
uiſhed, may afterward be caſily examined, 
f any doubt be made: whereas thoſe other 
annot; the one fo2 the confuſion of 5 figures, 
he other foz the want of them. Let 7 24 be 
Ccuided by 362, here J take; out of 7 twiſe, 
ind there remaineth 1: in like manner J ſubs 
ract 6 out of 12 twiſe, and there remaineth 
zught: Laffly, J take 2 out of 4 twiſe, and 
here remaineth nought: Mherefoꝛe the quo⸗ 
ient of 724 by 362 ſhall be 2: the example is 


x 
362) 74 (a 
Diuiſton of whole numbers doth greatly 
ouble the memoꝛy, moze then the reſt ofthe 
Numerations: And therefoze they which do 
hardly truſt their memoꝛp (and ſurely here 
few do truſt it) do ſtraight waies examine the 
f © diwiſton concetued in mind by the Pultiplica- 
tion of the quotient by the Diuiſo2 , and the 
| Subduction of the pzoduc from the Diui⸗ 


dend, as thou maiſt ſee in this example. 
362) 724 (2 


TEE > 
If the firſt figure of the Diuiſoz be mon 
en 
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then the firſt figure of the Diuidend, we tau uma 
it out of the two foꝛmer figures of the-Diniſſ ti 
dend: 768 are to be demided by 96: here 91iz 
greater then 7. therefoꝛe J take 9 not outolfſ mak: 


7, but out of 76: the ex: muyle is thus. thep 
96) 768 (8 ticul 
58 100, 


Ik the quotient be to be wꝛitten by manyfi 
gures, then the foꝛmer Diuiſions being done 
we do cantell the next following figure of the 
Diuidend ſo, that we map wꝛite it againe i 
à higher place in the ſame degree. Examples 
in which the Diuiſoꝛ is a part of the Diuv 
dend: 1,008 arc to be deuided by 28, the Dini 
ſion is thus. 


168 | 
28) 4888 (36 
8 + 
| 158 

Which example (as being ſomewhat moze 
harder) J do thus moze particularly declare: 
The firſt figure of the Diuiſoꝛ being greater 
then the firſt of the Diuidend, I take it ont of 
the two firſt figures: that is, J take 2 of 10 
five times, and there remainenought: but J 
mult take 8 alſo ſo many times out of þ ſame 
Diuidend: which J cannot do out of o: there 
foꝛe Iſubduct 2 out of 10 but 4 times, « there 
remaine 
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ll cemaine 2: but vet J cannot (ubduct 8 ſo ma⸗ 
nf oy times out of 20, therefoze J ſubduct z out 
vj of 10 but 3. Now J multiply by 28, and J 
nabe 84 which J place ſo as the firſt figure of 
the pzoduct do anſwer vnto the firſt of the par⸗ 
ticular Diuidend: then ſubtracting 84 out of 
200, there remaine 16, which J w2ite oucr 
their heads: and therewithall J cancell 8 the 
irt figure of the Diuidend, and place htm a⸗ 
gaine ouer the ſame degree. Now J ſubduct 
2 ont of 16, which J map do 8 times, but then 
Amuſt take 8. the other figure of the Diuiſoꝛ 

© manp times out of the figures remaining , 
which J cannot do; therefoze J findit but 7: 
now 7 by 2, make 14, and 14 out of 16, there 
cemaine 2. Neither can J pet take 8 ſeven 
times out of 28: therefoze I take 2 out of 16 
but 6 times; then J multiply 28 by 6, and the 
pz2oduct is 168: which J ſubtr act from 168. 
Md there remaine o, which ſignifteth that 
the Diuiſoꝛ is a part of the Diuidend, by the 
5 berſe, 5 Chapter. Wherefoze by the ſame 
berſe, J aſfirme 28, to be; of 1,008 

Let 42,082 be deuided by 53. The Diui⸗ 
ſton is thus: 


he fir Booke 


212 
49S 
13342882 (794 
37 X 


477 
+ ＋2 


Examples where the Diuiſoꝛz is parts df 
the Diuidend. 87; K are to be deuided a 
mongſt 382 ſharers. The Diuiſion is thus: 

109 


382) 873 (2537 
764. 


Therefo2e here,by the 6 verſe, 5 Chapter, 
382 ſhall be: parts of 87:, And the Diuv 
ſton ſignifieth 1 p each. — part ſhall be u k, 


and moꝛeouer alſo 3 E, that is vs vij d with 
ſome verp ſmall poꝛtion moꝛe. 

Item, a boty of 43.165 k, is to be deuided 
amongſt 76 ſouldiers: The queſtion is, what 


_ mans part ſhall be? The Diuiſion is 
us: 


5 
76)4FX65 (56 
288 
455 
53 2 


* 
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This Diuiſton doth ſignific that each mans 
part thal be 567 L, with , parts of one pound, 
which by Reduction, as afterward ſhall be 
taught, doth containe xix ⁊ ij ob. with ſome 
mall poztion moꝛe. 

It the firſt figure of the Diniſo2 be an vni⸗ 
tie, and the other typhers, then ſo many ft- 
gures being taken from the latter end of the 
Diuidend, as there be cyphers in the Diui⸗ 
ſo2, the Diniſton ſhall be done. 

; If the Diuiſo2 be a partofthe Dinipend, 


the D unſion is thus 


100) 685,000 (6850 1: 
If i the Diuiſoꝛ be parts of the Diuidend, 
hed wiſion ſhall be thug: 
ge) $,000,693 (5, 00052 
Thie Diuiſcon ſignifieth that each ſeugrall 
newt ſhall be 5, ooo k. xiij * . 
8 1280 85 
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CHAP. IX. 


The properties of trae whole num bur 
may be dramne out of their 
Nu meration. 


"He properties of true whole * 


470 {rae conſidered. * in aumbetxib ? 
16. um them; 
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chemſclues, partly innumbers betweene them- 
ſelues. In numbers conſidered by themſelues 
we haue two diſtinctions. The firſt is, A num- 
ber is even or odde : An euen, or equall number 
is that which two doth meaſure, 

Do 2,4, 6. are euen numbers. 

2 An euen or equall number is either equal 


ly equall, or vnequally equall. Equally equal! 


tt an euen number, each of whoſe meaſbres of 


many is an euen number. 

202, 4, 8, 16, 32, are equally equall un 
bers. Such are all numbers which are made 
Elian in his boke which he wꝛote of the oz 
dering of battels, ſaith that this kind of num 
ber was firft thought on and obſerned foz his 
great vſe in warlike affaires, as being moſt 
commodious fo2 the changing and altering of 
the koꝛmes of battels. 

3 An vnequally equall number, is that 
whoſe meaſure of many is ſometimes cuen 
ſometimes odde. 

Duch are 6, 12, 14. 

4 An odde number is that which two can- 
not meaſure. 

Duch are 1, 3. 5, 7. 9, 15. 

- Lo this plate refer the telling of a number 
thought; w doth eſpecially conſiſt of this third 
cha | diltinction 
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diſtinction ot a number into euen and odde. 
5 Againe, a number conſidered by it ſelfe 


is either ſimple or compound. A ſimple num- 
ber is that whoſe greateſt meaſure of many is 
no other chen it ſelfe. 

90 1, 2, 3, 5, 7, 11, are ſimple numbers. 

6 A compound number is that whoſe grea- 
ar 3 is another number of many beſide 
it ſelfe. 


Such are 4, 6, 8, 9. 


7 Numbers conſidered betweene them- 


ſelues, are alſo ſimple or compound betweene 


themſelues. Simple numbers betweene them- 
ſelues, ate thoſe whoſe greateſt common mea- 
ſure is an vaitie, 

Duch are; £4, 10 and 27, fo: that no num 
ber ol many can meaſure 5 and 4:noz 10 621. 
Compound numbers betweene them; 
ſelues are thoſe, whoſe greateſt common mea 
ſure, isanumber ofmany. 

Such are; and z: 5 and 15: 4 and 6. 
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CHAP. x. 
Of the properties of number be- 


tweene themſelues. 


1 FF two numbers be firft betweene chem- 


ſclues , the product of them ſhall 8 3 
a e 
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leaſt Diuidegd of them. 

Let 3 and 5 be ſimple numbers betwene 
themſelues, and the pꝛoduct of them be 15, J 
ſay that 15 is the leaſt Diuidend ok; and 5, 
the numbers aſſigned. 

2 If a number ſhall meaſure the aſſigned 
by ſimple numbers berweene themſelues, it 
ſhall be the greateſt common meaſure of the 
aſſigned. 

Let 6 meaſure 24. 54 and 72. by 4. 9, and 
12, ſimple numbers betweene themſelues: 4 
ſay that 6 is the greateſt tommon meaſure of 
24, 54- and 72+ | 

3 Ifafimple number of many ſhall meaſure 
the product of two numbers, it ſhall at leaftwiſe 
meaſure one of the aſſigned. 

Let 4 and 6 make 24:andlet 3 meaſure 24, 
by 8: J ſay that 3, the ſimple number of many 
ſhall meaſure one of the aſſigned 4,02 6. 

It may ſometimes meaſure them both. 
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Of the finding of all the meaſares of an 
aſſigned compound number. 
I 85 finding out of all the meaſures of an 


A aſſigned compound number hath two 
parts: the firſt part is thus; . . „ 


2 If 
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2 If firſt numbers of many from the firſt 
ſhall continually meaſure both the aſſigned 
and the quotient of the aſſigned, and afterward 
the quotient of the quotient as oft as may be, 
ſuch like meaſures, the laſt quotient & an vnity, 
ſhall be all the fimple meaſurers of the aſſigned. 

All the ſtmplemeaſurers of the compound 
5-040, are to be found. Df all the ſimple mea⸗ 
ſurersofmany, 21s the the leaſt, by which I 
deuide 5,040, and the quotientis 2,520: the 
which 2 doth. meaſure by 1,260: the which 2 
doth meaſure by 630 : the which» doth mea - 
ſure by 215. Now of all the ſimple meaſures 
mcaſuring zi the leaſt is 3, and the quotient 
is tog: Which z doth meaſure by 35. Laſtly 
ofall the ſimple meaſures meaſuring 35, the 
leaſt is; and the quotient by it is 7: which 
quottent becauſe it can be deuided of none o⸗ 
ther number ol manp, it is the laſt. The exam- 
ple is thus: 

5, 040 
2,530 
1, 260 

630 

315 

105 
38 


2 
2 
2 
2 
3 
3 
3 
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3 The ſecond part isthus: If the ſimple num- 
bers of many found from the laſt ſaue one,ſhall 
multiply once the following fimple numbers, 
and all the products of them, the products ſhal 
be all the compounds meaſuring the aſſigned. | 

All the compounds meaſuring the affigned 

5. ogo, are to be found. The example is thus: 
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diers, be deſirous to know how many waies 
he may rightly embattell them, J anſwer by 
this rule,zo ſundzy manner of waies:that is, 
fe the number of the meaſures ſhall be the 
ed number. The ders oꝛ rankes of ſoul- 
diers are thus: 
d 
3040 1008 720 14 1680 336 240 
105 9 45 60 315, 2 10 14 
46 _ 112 84 16 2720 504 360 


70 0 42 210 18. 90 126 


72 bs 168 120 14 280 56 40 
560 4 20 28 140 12 60 
9 1260 252 180 36 quo 84 
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CHAP. XI. 


Of the generall finding both of the greateft 
common Meaſure and leaſt com- 
mon Dinidena, h 


Of the common Meaſures commonly the 
greateſt is ſaught, but of the congnon 
Diuidege the leaſt. 

2 The finding out of the greateſt common 
Meaſure is thus: If of two numbers given N 


D 4 
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ſhall take the one of them outopfthe other as 
oft as may be, and ſhall continue the like worke 
in the ſubtracted; and in the remaine as oft as 
you may, the laſt ſubducted ſhall be the grea- 
teſt dommon meaſe of them bot. 
Mie pzefcribe this to be done by dubduction, 
which may alſo be done by Diuiſion: foꝛ Di 
uiſton is a manifold Subduction. 
The greateſt common meaſure of 40 and 
16. is to be found: Firſt J ſubdug 16 out of 
40 twiſe, and the remaine is 8: which J ſub- 
; duct out of 16, twile, t the remaine is nought: 
| therefqe I ſay that 8 the laſt ſubducted ſhall 
be the greateſt common meaſure of 40, and 16. 
The example is thus: | 
8 


By Subduction: 4 , 21 it 


' +0, $ 
I *% . +4 . ab) 1 bo 8 95 
| N 46) 4 Q, (2 OY 
Ly Diuiſion; 32 
8) 46 (2 


$02 DH nn denn . af, tx 
151 n0Then if thou doeſt conferro che greateſt 
common me: ſure of two aſſigned with ſorkk || i 

tiutd number. abegreateſtcommonmtaſute of | 1 

»the :confeuretirſhalb be che greateſt common 
FH .Q 


meaſure 


meaſore of the three ge wie and ſo forth i in 


more aſſiꝑned. ä 

The greateſt common meaſure of 40, 16, 
and 20, is deſtred: The greateſt common 
moafure of 40. and 16; was found to be 83. 
Therefs2e in alike manner I conferre bythe ? 
berſe, 8 and 20; and J find, to be their grea⸗ 
telt common meaſure: therefbze J affirme bp 
this verſe, 4 to be the greateſt common moa⸗ 
ute of the th2 n 16, and 20. The 


qample is thus: 2 


t: d | A 

Il * 140 | 

| ; ; 
i * „ 77 


TY of moe alligneb: g | 
16 3.3... 40 209. 46 
1 3 | 


e 4 


# 


8 | 5 : 


| aki The nen of the jeaffcomman Di- 
| is on this f ſort: Ifof to numbers aſſig- 
515 thou ſhalt deuide the one of them by their 


reren! conmdh meaſure, and halt multiply - 
the 
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the other by the quorient, the product ſhall beſt 
the leaſt common Diuidend of the aſſigned. Ie 

A Iſekethe leaſtcommon Diuidend of 6 wy 

$. The greateſt common meaſure of 6 am 

and $ is 2, by the 2 berſe.J deuide 6 by 2, am 
thequotient is 3, by which J multiply 8, am 
the pzoduct is 24:whichis the leaſt Diuidem 
of 6 and 8. Oꝛ eiſe J deuide 8 by 2, and the 
quotient is 4, by which J multiplp 6, and the 
pꝛoduct is 24. | Therefore 
If the two numbers aſſigned be fimpk 
berweene themſelues, the product of them ſhi 
— the leaſt commonly to be deuided of then 

oth. | 

The cauſe is, foꝛ that by the 7 verſe of the 
9 Chapter, their greateſt common meaſureis 
an vnitie , which in Diuiſton altcreth not. 
Therefoꝛe the leaſt Diuidend of; and 7 is 33 

6 Then if you confer the leaſt Diuidend 

found of two aſſigned, with ſome third num 
ber, the leaſt Diuidend of the conferred (hall 
be che leaſt Diuidend of three aſſigned: and ſo 
forth of many. 

The leaſt Diuidend of 6, 8 and 15 is to be 
found. The leaſt common Diuidend of 6 and 
$ is 24, by the 4 verſe: which 2 . the third num 
ber 15 cannot meaſure; therefoze by the ſame 
4 verſe, J find 120 ta be the leaftcommon Di 
nidend 


24> = Ea ra2-yTo 


j 


thmeticke 51 


all bend of 24 and 15. And therefoꝛe by this 
d. Serſe A affirme 120 to be the leaſt common 
6 ndWinidend of 6, 8 and 15. The example is thus: 
5 and - 8 15 

„, and 


, and 5 
dend 120 

d the 

d 

_ CHAP. XII. 

mple 07 the Numeration of true parts gene 
— pally and of the Redactions 

hen 


adioyned to 1. 


(the He Numeration of true parts is when 
el the aſſigned to be numbred are true 
not. arts onely. 

3 2 To this Numeration is adioyned a Re- 


end ſdqucion of bounds and of paits. The Reduction 


im of bounds deuideth the bounds compounded 
wall rWweene themſelues 0 by their great eſi COM +» 
mon meaſure, and taketh the quotients for the 
aſſigned bounds. 

bey we denide ? being compound bounds, 
oer their greateſt common meaſure 4, and we 
I find ; p;opo2tionall vnto , the parts allig⸗ 
Wy ned. Do fo: F we map take 5. And ſo foz 9 


2 and 21 we may take; and 7. 


3 Re- 
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- 2 Reduction of parts is either vnto oli 

numbers or vnto parts. Reduction vnto v 

numbers is twofold. The firſt doth take d 
quotient ofthe Numerator deuided by the De 

nominator for the ſolitary parts. Ne. 

Such a like quotient is taken fo2 ſolitauſſhe 
parts, becauſe it is the whole con ſiſting 
them. Do the whole of + 1s 1, the whole 6 
is 2. Therefoꝛe fo2 3 and fo2 4 we take r and:, 

4 lhe ſecond doth take the Numetaton 
of tae parts aſſigned, being of the ſame denomi. 
nation betweene themſelues, for the parti: 
the:nſclues, | | 

Foz ſuch like Pumeratoꝛs are pꝛopoꝛti 
nall vnto the parts aſſigned. Zhercfo2e fo;; 
and; we take 4 and 5. 

Reduction vnto parts, doth take equillilc 
parts of the ſame denomination, to the patuſ 
aſſigned of diuerſe denominations, for the patu 
aſſigned. | 
This Reduction map be done many waics ig 
but molt bꝛiellp thus: we take the leaſt Diu] * 
dend of the aſſigned Denominatoꝛs faz. thi 
common Denominatoꝛ of the parts ſought: 
but foz their umeratoꝛs we take the fourth 
pꝛopoꝛtionall to the Denominatoz of p parts 

aſſigned, the leaſt Diuidend found, and the 
Nunerato2 of the parts. 


ui. 33 

| FOO 7 and : we take 35 7; 755. 
he leaſt Dinidend is to be found by the 4 
l 11 Chapter. The fourth pꝛopoz⸗ 
onall is found by the 10 verſc of the 6 Chap- 
g. Now 3; are equall to: by the 7 berſe of 
es Chapter: fo2 if the bounds of parts be 
zopoztionall , the parts themſelues are e- 


þ 
KL 1 » 


<= — — 


„CHAp. XIII. 
Of the equalled Numeration of true parts. 


Xt fem equalled numeration of true parts 
doth number Numerators onely cf the 
arts of the fame denomination : and then 

otteth the common Denominator of the parts 
tgned, vnderneath the number found. 

2 Addition of true parts doth adde their 
ſumetators, as followeth : 

| Unto adde and*; the whole ſhall be; 7 
cha is by the z verſeofthe 12 Chapter 1 2. 

Unto 2 adde : here if pou reduce d bounds 

addition, the addition ſhall be thus: 


,q 
Z The whole is thatis,?. 


If 
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Ik vou defer the Reduction bnto the Ur 
ter end of Addition, the Addition ſhall t 
thus: . 12 
10 


2. is that is:! 
4 —& The whole is ;; that is? 


1 
WWW 
$O 


But this ſecond way is ſhozter. 

Unto * adde +, . Here by the; verſe 
the 13 Chapter, foꝛ the aſſigned parts we tai 
715 4: and 32: their ſumme is . that is, if 
the z verſe of the 13 Chapter, 2 3. 

3 Subduction of true parts, taketh the on 
of their Numerators out of the other, as fol 
loweth. | 

Take} ont of 5, the remaine ſhall be:: dun 
of ; take the remaine ſhall be: 02 by * 
duction of bounds (by the 2 verſe of the 1p 
Chapter) ;. The example is thus: t 
10 6 . 

{ 
{ 


© = 
4 XS 
5 2 
SEND 


20 
Here therefo2e as in Addition, nent 


1} V3 


all 


k. 5 
he bounds is to be deferred into the end 


Take er out of y and . Firſt by the 5 
erſe of the 3 Chapter, foꝛ the aſſigned parts 
ike Fr yr and en · The ſumme of r and 
yr is + bythe 2 verſe of this Chapter. Then 
4. taken ont of 4, nothing ſhall remaine. 
Therefoze +; taken out of 7; and.: ſhall leaue 
thing, 

CHAP. XI111. 
Of the proportioned Nupruration 
of true parts, 


! I the proportioned Numeration of true 
parts, the number found is alwaies vnequal 


_— 


i rato one of the aſſigned. 


In multiplication of true parts themulti- 


i Nier is lefſer then an vnity : and therefoze by 


te 2 verſe of the 4 Chapter, here thep2oduct 
ſhall be leſſer then the multiplied . In Diat- 
lon an vnity is greater then the Diuiſoꝛ, and 
therefoꝛe here by the 1 verſe of the 5 Chapter, 
the quotient ſhall be greater then p deuided. 


2 Multiplication of true parts multiplieth 
the bounds of the ſame kinde betweene them- 


6. 
Dy 


Teal 


ot | 
Bp bounds of the ſame kind, we bnderftan 
the Numerato2 and Numeratoz ; againe, the 
Denominatoꝛ and Denominatoꝛ. By bounds 
of diuerſe kinds, their Numeratoz and Ds 
nominato2z. Therefoze the pzoduc of ; by;, 
3 If che bounds of diverſe kinds as welle 
the ſame parts as of divers, be ſimple betweene 
themſclues, the products of the bounds of the 
ſame kind between themſelues ſhall be hmple, 
_ Therefo2e here befoꝛe Multiplication we 
reduce the bounds of dinerſe kinds compoun 
ded, by the 2 verſe of the : z Chapter. There 
foe in the ultiplitation of 3 by the bounds 
being reduced to; and , thou ſhalt make ;. In 
X Therefore f 
4 If the bounds of diverſe kinds of the 
parrs to be multiplied be partly equal, partly 
vnequall, the equall neglected, the Multiplica. 
tion ſhall be done. | 

Foz the equall are reduced vnto vnities : . 
an. vnitie in Pultiplication doth not alter. 
Wherefoze the pꝛodudt of + by £ ſhall be + 
And the pꝛoduct of; by: ſhall be. 

5 Diuiſion of true parts for the afſigned 
parts, deuideth whole numbers proportional 
vnto them. r. 

Deuide a by the quotient of this Diui⸗ 

; ſton 


& = EE VS Wi. 


a oa == oo 
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fonſhall be the quotient of 7 by. that is 2 ;. 


F602 4 and/are-p2apoetionall vnto 7 und 3, 
bythe 4 betſe of the'r3 Ch 

A the parts to be deuided be ordiuerſe De⸗ 
nyminations, they are tobe reduced by the 5 
verſe ofthe rz Chapter. As it: were to de de⸗ 
vided by } : firſt J reduce them to the ſams 


denomination, then the example is thus: 


the 35 24 

ple. 7 F 11 

we 8 F 20% 23 (1 47 
52 5 4 * =: 


40 
nds F D2 elſe {the parts being of diuerſe denomi- 
3 nations) the ſimple Numeratozs ſhall be 
ore found by this rule following: 
the 6 Itthe bounds both of the ſame kinds and 
ily ofdiuerle kinds of the ſame parts, be ſimple be- 
ca ¶ betweene themſelues, the products ofthe Nu- 
meratots by the each other Denominator of 
ide parts aſſigned, ſhall be ſimple berweene 
themſctues. 

are to be deuided by. >: the Numerato:s 
wall be found the ſame as at the 5 verſe ofthis 


TT IE 


58 The fr Baske 
It that the bounds be compound bettvene 
themlelues, they are to be reduced to the ft 
ple betwerne themſdues by the » verſe of the 
13 Chapter. Therefoꝛe in the dariflon of by 
r the bounds being reduced, we denide the 
numbers found 21 and 20 foz the aſſigned 
parts, and we take the quotient 1 5 foꝛ the 
— of the aſſigned parts. The example 

us: 


4 
"i i . 
＋ 8 32 ; 
57 ) 200 TT (1 
| 28 * 
5 5 7 


S | 24 | 
| Therefore 
7 If che Numerator of the parts to be deui- 
ded be equall vnto the Numerator of the deui- 
ding parts, the Numerators neglected, the De- 
nominator of deuiding parts ſhall be deuided 
by tbe Denotninator of the parts to be deuided. 
Foꝛ equall numbers are reduced vnto vni 
ties: and an vnity in multiplping doth not 
increaſe. It therefoꝛe? were to be deuided by 

z the quotient ſhall be. 2 
"CHAP, 


I 
iT 
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"CHAP. XV. 


of mingle N armeration in general, ahd of 
min Zled equalled" Numeratio». 


Ingled Numeration followeth, in which 
the aſſigned to be numbred are numbers 

ol diverſe kinds. 
2 To the mingled Numeration beſide the 
former Reductions there is alſo adioyned the 
Reduction of whole numbers, which for true 


whole numbers take th frondary parts equal 


vnto them. 


Here the Denominateꝛ of the parts is gi- 
nen, loʒ the Numerato; of which,we tanze the 
zodutt of the whole numbers by the alligned 

mingatoz- Therefoze when we reduce x 
unto ſecondg, y buto twelfths, we fake; and 
n fo2 1 and 3. 

18988 2 equalled 3 doth 

number ſeuerally the whole numbers by them · 

ſelues, and the parts by hemſelues. 

| Mingled Addition addeth: ee 
as toHloweth.- - 

» Unto 5,addo4 7,theſumme wall be 94: vn 
225 rade gb. Firlf the umme of the parts 

+: that is 1 . Pow:to 1 adde 4 and /, the 
— of the added ſhall be 1 2: wherefoze the 


pays of the whole Addition is 1 2 ;;- 
TA! G 2 Unto 
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Unto 48 E. 17 5 88, adde 54k 659 ö, and 
18 E x3 $10 $. The Addition ſhall be thus: 
484 175 85 
54 6 08 
18 12 10 
1121 18 3 ö 
5 Mingled Subduction taketh the one out 
of the other, as followeth. | 
Take 2 ; and 1, out of 6. Here ſirſt thon 
Halt adde 2161 77, the ſumme ſhall be 4 
Then take 4 out of 6, the remaine ſhall be 2. 
Againe : out of y and the remaine is -;:ſo the 
whole remaine of the Subdugtion p2opour 
ded iu 2 . If the parts to be ſubducted be 
greater then thoſe from which ö Subduction 
is to de made, then we bozrow an vnity of the 
other whole numbers, which we reduce to 
parts of the ſame denomination with the al⸗ 
ſigned. Take 23 ont of 9 ;. Here firſt thou 
ſhalt take 2 out of 9, and there ſhall remains 
7: but becauſe that} cannot be taken out of ⁊, 
therefozefo2 7 J ſet downe 6 onely, and then 
ont of, J take and there remaine 2. And ſo 
the whole remaine is 63. Out of 19 9 555, 
take 18 K n 8 86,Þ Dubductionthall be thus: 
FFI ("IF . 
g 1 5 ey 130231 
.X$ | 4 Wia 5715000 


and 


+ 
. 
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CHAP. XVI. 
Of mingled proportioned Numeration. 


I Ingled proportioned Numeration 
Munde £ parts with the whole 
numbers ioyntly together. 3 

2 This Numeration doth follow the order 
of the proportioned Numeration of true parts: 
and therfore it ſetteth an vnity vaderneath true 
whole numbers. 5 

3 Mingled multiplication multiplieth the 
bounds of \ © ſame kigd,as llowerh, xl 

Would you kno what the value of { of 
60 k is : multiply by ©, thou ſhalt make 7, 
that is by the; verſe of the 13 Chapter, 37 2: 
therefoze £ of 60 k ſhall be 37 + k. | 

So 7 of acircle denided into 360 degrers, is 
—.— 7 that is, 280 degrees. 

Reduction of parcels vnto parts, is a min⸗ 
gled multiplication, whereby we multiply 
parts by ſecondary whole numbers. A man 
making his will bequeathed to his firſt ſonne 
- of his gods, to the ſecond; of d moneables 
remaining, to the third the reſidue ot his ſub- 
ſtance. It is demanded of the ſecond ſonnes 
poꝛtion, what part it is of the whole ſubſtance;! 
Pultiply + by? and thou ſhalt make . which 
do ſigniſie ; * to be La whole gods. 00 

3 1 
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147 5 are; by the 4 verſe ot the 15 Chapter. 

Paltipip 5 ij by 3. Firſt by the 2 verſe of 
the 16 Chapter „ fo2 the bounds giuen thou 
alt fake 7 « 7: which multiplied betwene || + 
themlelues, do make *** that is, 194. 

4 Mingled Diuiſion findeth the quotient, 
as followeth. | 

z are to be denided by 2: here thou ſhalt de⸗ 
nide 7 by 3; the quotient by the 7 verſe of the 

15 Chapter ſhall be. 
_ © Deulde 36 % by 74. Here firſt thou ſhalt 
reduce the aſſigned to whole numbers 64 and 
r3-Thenthequotient of 64 by 13 is 423. 


n 
— — — 


— 
I _— * 


— ) — 
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The end of the firſt Booke. 
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It CHAP. L 
d N H E firſt part of Arithmeticke-- 


s hath pity gee” the Notation & 
Numeration of numbers : the 
ſecond ſhall declare their com- 
pariſon in quantity & quality. 

2 Compariſon in quantity is, vhen we com- 
pare two bounds onely betweene themſelues: 
the firſt is called the former, the ſecond the fol- 

lower. 

3 Compariſon in quantity is of equality or 
vne qualitie. Compariſon of equality is that 
whoſe bounds are equall betweene themſelues. 

So the compariſon of r to 1, of 2 to 2, are of 
equality. 

4 Compariſon of vnequality is that whoſe 
bounds are vnequall betweene themſelues. If 
= forebounds ſhall be greater or lefſer chen 

; E 4 the 
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the following bound, the compariſon ſhallbe 
of greater or leſſer vne quality. 

So the tompariſon of 3 vnta 2, is a tomps 
riſon of greater bnequality : the compariſou 
of 2 vnto 3, of leſſer vnequality. tie 

5 Againe compariſon in quantity, is the dif. I we 
ference or the teaſon. N 

6 The difference is the remaine which is BD 
found by Subduction of the leſfer from the Im 
greater. | (ir 

Do the difference ok; from 2 is x, in tom Nth 
pariſon ot greater vnequality : the differente 
of 3 froms is 5, incompariſon of greater vi- Il 
equality. Zherefoze the Numeration of the e 
differences,is thenumeration of premaines. | t« 
If the difference ol; from 2, be to be added to 
the differenceof 3 from 8, thou ſhalt adde 1 to : 
5+ If this to be multiplied by that, thou ſhalt Y! 
multiply 5 by 1. The ſame is to be ſaid of ths 
Subduction and Diuiſion of the differences. © i 

7 Thc Reaſon is the quotient of the former Ni 

| 
| 


deuided by the follower. 
\Dn;Wwhen it is aſked what the reaſon is of 

2 into of 2 into 1, and of 2 into 3; we ſhall 

anſwer, the quotients are 1,2 4 , that is, the 

reaſon of cquality,dauble and vnder once and 

halfe.Therefoze as befoꝛe the Numeration of 

the differences was called the Numeration of 


the 


F Arithmiticke. 65 
lbe ¶ the remaines, ſo now the Numerationof rea 
ſons we call d Numreration of the quotients. 
pa · ¶ Notwithſtanding oftentimes we number the 
ſou bounds of þ reaſons themſelues foꝛ the quo- 
tients as if they were parts: that is to ſap, 
lif. ¶ we take the fozmer bounds of the reaſons as 
Numerato2s , the following bounds as the 
Denominato2s of the parts: fo2 ſo the Aw 
meration of the bounds doth altogether an- 
ſwer and is agreeable to the Numeration of 
the quotients. | 
8 The former bounds of two reaſons, and 
ty likewiſe the following bounds are called A- 
he greeable, but the formers of one reaſon and the 
86. followers of another, Ditagreeable. 
to As is fo2,ſois4 to8;here i and 4:againe 
o 2 and 8. are agreeable bounds : contrariwiſe 
it md 8, againe 2 and 4,diſagrecable. 
s 9 lf it be a reaſon of greater vnequality it 
. is either ſimple or manifold Simple is when the 
r following bound is contained once in the for- 
mer, and ouer and aboue that ſomething leſſe 
f chea the former. 
[ to It is overparticular, or ouerpartient. 
e Ouerparticulat is that in which the follower 
) being taken out of che former, there remainerh 
apart ofthe follower. 


7 incth-.: :.the oncrparticular 
- fthereremaineth-:3 th a_—_ — 
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reaſon is called ſeſquialtera, ſeſquitertia, ſel 
quiquarra, i, once and one halfe, once and onſh 
third, once x one fourth: ſuch are the reaſom 
of 3 vnto 2, of 4 vnto 3, of 5 vnto 4. 

11 Ouerpartient is, in which the followe 
beiog takẽ out of the former, there do remain 
parts of the follower. 

Af the parts of the follower remaining u 
33,3, the onerpartient reaſon is called one 
two thirds, ouer thꝛee fourths , oꝛ ouer font 
fifts. Of this kind are the reaſons of; to 3, 

7 to 4, ol ↄ to 5. 

12 The manifold reaſon js, when the fo]: 
lowing bound is contained in the former mani 
times: and it is iuſt or ouerplus. 

13 luſt manifold is, when the former com 
taineth the follower many times abſolutely. 

Df this kind is the reaſon of 2 to 1 of; to!, 
of 4 to 1. The firſt is called double, the ſccondS 
treble, the third fourefold. 

14 Oucrplus manifold is a manifold reaſoniſx 
when the follower being taken out of the tor 
mer as oft as may be, there doth remaine a pat 
or parts of the follower: there the reaſon is 
called Manifold overparticular; here Manifold 
ouerpartient. 0 

So the reaſons of; to 2, of 10 to 3, of 17 fl 
4, are called double halle other, — 
third, 
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ird, and fourefold one fourth. So the rea⸗ 
zof 8 to 3. of 15 to 4, of 24 to 5, are called 
zuble duer two thirds; treble ouer thz& 
urths; and fourefold over foure fifts. 
15 Ifthe reaſon be of leſſer vnequality, it 
oth retaine the name of contrary reaſon, this 
ord, ynder, being ſer before it. 
"Ho thereaxfons of 2 to 3, of; to 5, of 2 to 5, 
id of ; to 8, onder halfe other, vnder two 
t irds, bnder double oner one halfe, under 
nble oner two thirds. So 1 to 2, and 3 to 
are bnder double and vnder treble. 
But in the expꝛelling of teaſons, foꝛ the ſpe⸗ 
all names of reaſons oftentimes we pꝛo⸗ 
once their bounds. Do the reaſon of the 
dmpaſſe vnto his midline is ſaid to be leſſe 
m the reaſon of 22 vnto 7. The ceaſon of 
t he diſtance betweene the pillars of Hercules 
Md India vnto the diſtance betweene Ethio⸗ 
ia and the fenne of eote, greater then the 
uon of 5 bnto 3. The reaſon of a circle 
nto the tare ok his midline, is the reaſon 
Il bnto 14. 
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2 QOHAP. 1” 
Of compariſon in quality, audeſpeciall 
15 of pr opor tion. 


1 n in quality, is a compariſont 
Jcompariſon in quantity of the ſame kindWhe 
Ok the ſame kind J ſap, to ſigniſie that bonn 
of the compared compariſons be either thQ*' 
difference oz reaſon. . 
2 Compariſonin quality is either propa 
tion or diſpropartion. Proportion is that bei 
che quality of the compariſons in quantity iſp! 
ole. | 


The ſame quality is here vnderſtod, ua 
either the differences oz rcaſons are the ſam 
detwerne themſelues. = - 
3. Proportion is either diſioyned or col 
tinuall. Diſioyned is that whoſe ſecond 20 
third bounds are diuerſe: And it is fore ward 
backward. | | 

4 Forward or direct proportion is that, whe! 
the compariſon of the firſt vnto the ſecond, i 
the compariſon of the third vnto the fourth. 

As in theſe examples 1, 3, 5. 7. and 1, 4. 8 
32. As 1 differeth from 3, fa 5 differeth from! 
7:and as 1 is vnto 4. ſo is 8 vnto 32. 

5 If two rankes of bounds be equal! i 

number 
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umber; and in the firſt rankethe compariſon 
; the ficſt bound vnto the ſecond, of the ſes 
tall Bond vnto the third, of the third, voto the 
zurth, and ſo forth; be in the ſecond tanke 
e compariſon of the firſt vnto the ſecond, of 
riſonaſhe ſecond. vnto the third, of the third vnto 
e linie fourth, and ſo foorth; the outmolt bounds 
at bothſall be directly proportional. 
er ty Such like pzopoztion is commonly called 
- @:dered equation, becauſe the vpper row of 
mnds is taken like bnto the lower. As r 
2th from 2, (06 differeth from 7: and as 
roms. ſo 7 from 13, and as 8 from 12, ſo 13 
m7. 
12 nr e us 
| the differences: 6 7 13 17 
There Ne 1 differeth from 12, ſo 6 diffc- 
od 220 from17. 
28.” P:opoztionof 2 8 12 24 
rdalf the reaſons: 7 28 42 83 
Merefoꝛe as 2 is to 24, ſo is 7 bnto 84. 
6 Back ward proportion is a diſioyned pro- 
1, i portion, hen the compariſon ofthe firſt bound 
. Into the ſecond, is the compariſon of the fourth 
„ 8, vnto the third. 1 
on As in theſe examples 1, 3,7, 5, nd 1.2. 16, 
$:4s 1 differeth from 3, ſo; differcth from 7; 
ing md as x is to 2, ſois83 to tõ. Therefoꝛe this 
1:1 BY p20poztion 


11 


hes 


> * 


pꝛopoꝛtion doth differ from dneward 5700 
right pꝛopoꝛtion onely by the placing oft 
bounds: Dthers do thus place the bounds 
7, 3,5, and 1,16, 2, 8, and ſo they make ti 
compariſon of the firſt bounds vnto thethy X 
the compariſon of the fourth vnto the ſec 
But ours is ſhozter and eaſter. 

If two rankes of bounds be equl 
number, and the compariſon in the fitſt tu 
ofthe firſ yato the fecond, ofthe ſecond vm 
the third, of the third vnto the fourth, and 
forth; be in the ſecoud row the compariſon. 
the ſecond to the firſt, of the third to 2 
cond , of the fourth to the third, and ſo fe 
the outmoſi bounds ſhall be backwardly — 
portional. 

This is called the Tronbled equation: & 
Oꝛdered equation the vpper ranke was tal 
like vnto the neather, here it us taken vnliki 

as 5 differeth from 7, ſo 4 from 6: and as 
from 2, fo 9 from 4: and as 2 from 8, ſo; 
from 9. ä 
The pꝛopozti ns 5 7 2 
of differente? 6 4. 9 
Therefoꝛe as; differeth froms, lo 3 fron 
6 doth differ. 
Thep2opoztion 5 ; 7. 9 y 
of reaſons: - - 63 i 35 
the There 


* 


' doit haetic bY 7r 


} 82 on. Ne as 5 is to 15. ſo is 21 to 63. The 
| of t honnds of Troubled p;opoztion arecommon- 
nds * 

Ake t. 1 

— 


V 
, 35 „ 63 
. aw 


| TY Continuall proportion is 8 
J which the ſame boundi is taken for the ſecond 
and third. 
' Gin this example 1.2, 3788 differeth from 
, lo 2 differeth from 3. Againe in this, 1, 5. 
25 as 1 is to 5. ſo 5 is to 25. 
one 9 If many middle wha be continually 
' P10 taken for two, it is called Progreſſion, j whole 
4 5 the firſt bound hall be al ler the 
-* This we do deffre to be granevi the do» 
Aae of P2ogrefſion : although it map be 


as otherwiſe. 
lo 


ol 


* 
and 


ſon. 
hell 
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CHAP. III 
ron | . of Arithmericall Proportion. 


4 


Otesedt Proportion is Arithmeticail 


or Geometricall. Arithmericall, is the 
Proportion 
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Proportion of diffetences. e 
. As 1 differeth from a, ſo 4 differcth from; 

2 The properties of diſioyned Arithmiet Wo 
call Proportion are two. The firſt is thus: if! 
foure numbers be Arithmetically proportio. ſic 
pall, the outmoſt bounds ſhall be equal, to 
the middlemoſt, N 

2s 1s differeth from 12, ſo ro differeth fon tu 
6. Therefoꝛe the ſumme of d outmoſt bound Yi 
16 and 6, is equall to the ſumme of the mid 
bounds 12 and 10. oe | 
3 Thelecondproperty is thus: if of twile 
two vnequall numbers giuen, the middle num i 
bers ſhall be equall to the outmoſt, the fou 
aſſigned ſhall be Arichmetically proportibnal. 
The numbers aſſigned are 9,7, 5, 3: thi 
ſumme of the middle numbers 7 and 5. iss 
quali to the ſumme of the outmoſt 9 and; 
Thereloze the foure aſſigned are Arithmets 
cally pꝛopoꝛtionall. N | 

4 Theproperties of continuall Arithmeti- 
call proportion are alſo two: The firſt is thus: 
If the Arithmeticall proportion be continuall 
with three bounds onely the middle bound 
ſhall be halfe the ſumme ofthe outmoſt. 

This is manifeſt by the 2 verſe of this 
Chapter. As 3.differcth from 5, ſo let; ditfet (| 
from 7: Iſay that the ſumme of 3) aud 6 

ITE dou 


-Pouble to 5, and(p 5" to be thehalfe of ; +7. 
om... 5 Theſecond is thus: if the middle bound 
the halte of the ſumme of the outmoſt, is 


7 
hall be the middle bound continually ptopor- 


metz. 

us: j 1 

ortio. Mionall to the outmoſt. * 

This is apparent by the; verſe ok this 
ebapter. If 5 be the halfe ofthe ſumme of the 

from tuo outmoſt 3 and 7, it ſhall be the middle 

— caund Arithmetically pꝛopoꝛtionall vnto the. 


8 — a__ 
of * 


wiſe 
um- 
oute 


” RAP. III 
, arubmeticall Progreſſion. 


nall, 

thi THe docttine of Arithmeticall Progreſ- 
SY.) 4 fron is of his differences and bounds: 
dz. Nead in both places there is an inuention both of 


he ſeuerall and ofthe multitude. But diverſly, 
A che differences a double inuention of the 
wultitude gocth before one ſeuerall inuentiang 
in the, bounds, a double invention of the ſeue- 
Tall goeth before a double invention of the 
multitude. N et 

| 2 The invention of the differences are firſt: 
is J you tale an vgity out of the number of the 
er I. bounds, the remaine ſhall be the number af the 


s differences. .. 33 
1 8 351 p Let 


144 hp \ 
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Let the Pzogrefſionof's bounds be this 1 
3.5.7.9. 11: J fay that 6— r, that is, 5, il. 
the number of the differences. The cauſe de 
this is, koꝛ that the middle bounds are contiſfol 
— foz 2 by the 9 verſe of the o: 


\ 


3 If you take the firſt bound from the laſt tau 
remaine ſhall be the ſumme of the differencetſ 
As in the fo2mer example 1, 3, 5,7,9, 11: 
firſt bound is 1, the laſt is 11: now 11 —1 at 
10, which is the ſumme of the differences. 
If the firſt bound being taken from che 
laſt thou ſhalt deuide the remaine by the num 
ber of the bounds leſſe by r, the quotient ſnil 
be the differences of the Progreſſion, 
Ok 8 childꝛen the eldeſt is 50 peares ot aj 
the pongeſt 27, and all of them from the firſt u 
the lalk vd eaqually differ from other in age. 1 
aſke that difference. The outmoſt are 27, an 
50, the number of the bounds 8. Now ! 
' quotient of 0 — 27, by 8 —1, that is, of: 
vy /, is 3 5, the deſired. Their ages then an 
thus: 27, 305, 335» 365, 40, 43 5, 465, 50 


1 4 32 

5 - The inuention of ebe followetb. 
If an vnitie being taken out of the number off 
the bounds, you ſhall multiply the remain 
by the difference, and ſhall rake the produd 


from 
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hig: om the laſt, the remaine ſhall be the firſt, 
JA traueller went from Bar wicke to Lon- 
ſe uon in ten daies, in which he went euerp dap 
contiollowing 5 miles moꝛe then he did the dap be⸗ 

the Poze. How many went he the firſt dap, ſuppo⸗ 
2 that he went 48 miles the laſt dap? J an- 
wer: 10 — , that is, 9 by 5, doth make 45, 
nc Sow 4845. that is 3. is the deũred. 
1 . | Therefore 
108 6 Ifamynitybeingtakenfromthe number 
f the bounds, you ſhall multiply the remaine 
n they the difference, the product encreaſed by the 
num. ſt bdund ſhall be the laſt. 
{hall gg in the fozmer example, ſuppoſe J knew 
nt dom many he went the laſt, but the firff I 
an ante be z. A multipiy 101. that is 9; by 
end A mah 43: then 45 +33 that is, 45 is 
e. Nr lat dayes iourney. 1 
Jy If che firſt bound being taken from the 
at thou ſhale deuide the remaine by the diffo- 
Hence, the quotient augmented by an vnity ſhal. 
ahbe the SEES bounds. 55 : 
5%Y Amanhath ntny childꝛen ruery one of the 
etthor\two:yeares older 02 ponger then o⸗ 
eth. ther, the eldeſt is 48. the youngeſt ts 16, how 
rolf manpchildzen hath he? J anſwer: 48 —16, 
ine f that is, 32 deuided by 2, doth preld theyuoti- 
luck ent 162 then 16-1 that is, 17 ſhall be the 
om ogg 2 number 
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number of the chil dꝛen. 

8 Ifyou ſhall multiply halfe the number 
the bounds by the ſumme of the outmoſt, th 
produR ſhall be the ſumme of the bounds 
the Progreſſion. 

The father gineth his ſonne on Newyearts 
day fo2 à newyearcs gift 12 5. which he dot 
euerp dap following fo2 the whole moneths 
January increaſe by 65. A deſire the numbr 
of pence received . Firſt, January hath ; 
dates foꝛ the number of the bounds of the pa 
grellion, the difference is6, the firſt bound i 
12, the laſt J know not: that I ſe&ke by the⸗ 
verſe thus: 31 i that is, ⁊c by 6, doth mat 


180. dw 180-12, that is, 192 is the la 
"bound: Then halfe the number ofthe bounds 
is 15 5, and the ſumme of the outmoſt 12 an 
192 is 204, the pzoduct of which by 5 ;. thi 
— — ſhalt be the number of the pence 
' £e10ed, | + % 1 IBM . 


— * — 
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, Geometricall Proportion, and of iht 
| -* diſioyned kind. FE 

k 7 (1:30 $4 677 

us farre of Arithmeticall proportion 

Geometricall doth follow: which is tht 


proper 
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proportion ofreaſons; and it is commonly cal- 
led by the generall name proportion. 

Geometricall pꝛopoꝛtion hath foꝛ his ercel- 
lencie deſerued the name of pꝛopoꝛtion gene⸗ 
4 rally. Therefoze by the name of pꝛopoꝛtion 
hereafter ſhall be vnderſtod Geometricall 
"0 p20po2tion. 

2 If che proportion be diſioyned, commonly 
© to the three bounds giuen, the fourth is ſought; 
and of the three giuen,two are of the ſame kind 
betweene themſelues. 
' As if; t do peeld me; s commodity foꝛ a 
veare, what ſhall 9 E peld me? Yere 3k and 
ot are bounds of the ſame kind, foz that they 
number things of the ſame kind. 
z If the ſecond bound of the ſame kind 
- ers do requite a greater bound, or a leſſer 
o tequire a leſſer, the proportion is outright: 
and che third bound is of the queſtion. 

When 15 k are exacted of my neighbour, J 
pap z E: what ſhall J pay when 25 k are ex⸗ 
acted of him! Mere the bounds of y ſame kind 
are my neighbours 15 L and 25 E, and when 
there is moꝛe exacted of my neighbour , there 
is alſo moꝛe demanded of me: thercfoze this 
p20po2tion is outright, and the bounds be 
thus diſpoſed: 15, 3. 25. Againe when 4 


pay 25 ; my neighbour payeth 15 ö: therefo2e 
F 3 when 
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when J pay 5 s what ſhall my neighbour pay? 
Here the bounds of the ſame kind are 25 and 
5, then the ſccond bound of the ſame kind le 
ſer requireth a leſſer bound: therefoze the 
pꝛopoꝛtion is outright : and the bounds be 
thus diſpoſed: 25, 15, 5. Such like queſtions 
areanſwered by p; 02 7 verſe of thes Chap 
ter of the 1 boke. J find thercfoze the fourth 
p20po2tionall at the firſt queſtion to be 5, at 
theſecond to be z. ſo that when my neighbour 
papeth 15. I mult pap 5, thus: 
As 15 are to 3, ſo are 25 to 5. 

And when J pay 25, mp neighbour payeth 
15. thereloꝛe when J pap 5, my neighbour ſhal 
PAY 3. 

A traueller hath 720 miles to go, whercofhe 
goeth 36 in 2 dapes, in how many daics ſhall 
he go the whole iourney? J anſwer in 40. 

A ſtaffe of 6 fate long ſet plume vpon the 
plume ground doth y&ld a ſhadow of 10 fott 
long: what is the height of that tower whole 
chadow at the ſame time is 125 fote long? I 
anſwer, 7; fate long. 

If the; part of the Pone be to our ſight 
enlightened when the is part of a circle 
fromthe Sunne: how much ſhall ſhe be en 


ightcned when ſhe is + of a circle from the 


Sunne? 
2 


„ y "ad 
Srithmettick 


par: 2 els of cloth are bought foꝛ 27 ſhillin 
5nd what ſhall 5 3 els of the ſamecloth coſt 

4 If the ſecond bound of the ſame kind 
greater do require a leſſer bound, or the leſſer 
do require a greater, it is backward propor- 
tion: and the ſecond bound is of the queſtion. 
When the bzead weigheth 6 ountes, a 
buſhell of wheate is ſold foz 3 s: when there- 
foze a buſhell of wheate is ſold fo2 5 s , how 
manp ounces mult the bzead weigh:Here the 
bounds of the ſame kind are the p2ices of the 
buſhels, 3s and 5 s , and the greater p2ice of 
yeth wheate requireth the lefſer weight of bꝛead: 
hal ther efoꝛe the pꝛopoſition is backward, and the 

bounds be thus diſpoſed. 
fhe 65 1 
hall Againe when the bꝛead is of 4 ounces , the 
), | buſhellof wheate is ſold fo2 5 5: If therefoze 
the the buſhell be ſold fo2 3 5, what ſhall p weight 
vote of bꝛead be? Here the leſſer pꝛice of wheate re- 
oſe F quireth a greater weight of bꝛead: the bounds 
be thus diſpoſed 4, 3, 5+. Jnſuch like queſti⸗ 
ons the fourth pꝛopoꝛtionall is found by the 4 
02 11 verſe of the; Chapter of the r bake,. I 
find therekoꝛe at the firſt queſtion the fourth 
pꝛopoꝛtionall to be 4, thus: 63. 5, 3,4, Inthe 
letond to be 6 thus: 4, 3, 5, 65. 
Thzer mils in 2 * do grind 20 
4 0 


79 
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of wheate , in how many dayes ſhall 5 mils 
grind ſo much in the ſame time: The pzopoy 
tion is thus: 3 5 20 15. 
A tut: thꝛoate vſurer deſireth to know in! 
what time the loane of 112 k ſhall be equall to 
the loane of 66 k fo2 7 moneths. Anſwer, 66, 
112, 7, 41. | 
A meſſenger 02 lackey goeth a tourney of 
600 miles in 24 dayes when the day is 12 Yn 
houres long: in how many dayes, ſhall he go Þ 
the fame when the day is 16 houres long? 11 
anſwer, in 18 dapes. 
If ro the aſſigned bounds of the ſame 
kind there be equall numbers adioyned , the | 
equall neglected, the proportion ſhall be ! 
| 
| 


made. 


I two oxen do are 4 akers of land in 233 
dapes, in how many dapes ſhall 2 oren are; 
akers: This outright pꝛopoꝛtion is thus con- 
ciuded:'4 233 3 171. 
If two oren are 3 akers of land in 17; | 

dayes , in how many dayes ſhall 7 orcnare 

; akers? This backward pꝛopoꝛtion is thus 
concluded: 2 7 17; 5. | 


© 


* 


/ Artthmiticke, 


| e 
af the common diſioyned Proportion and # 
e the examples of his ſimple 
| Proportion. 
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| r Proportion is Common or Ar- 

tificiall. The Common Proportion is 
12 manife(t out of chat which hath bene ſaid, In it 
ego the examples are ſometime of ſimple Propor- 
? ] If tion, ſometime of Manifold. The examples fol- 
lowing are of ſimple Proportion. 

A merchant of Strawſboꝛow in Germany 
buieth 100 E woꝛth of ſpices at Frankfo2d:the -- 
weight of ſpices is 8co pounds, the tolle was 
6k, the carriage coſt 9 k, the charges of the 
1 facto2 7: he deſtreth to gaine 40 k: foꝛ how 
much ther foꝛe muſt he ſell one pound of ſpice? 
n- Janſwer foꝛ 2 , that is by the; verſe of the 

17 Chapter of the 1 boke, 4 5, ob, q, oz therc- 
about. Pere Addition went befoꝛe Pꝛopoꝛti⸗ 
re eon, in the examples following the Pꝛopoꝛtion 
s Þ ſhall follow Subductton. 

Two merchants bought a perce of cloth fo: 
rok, and ſold it foꝛ 12 k. If they had ſold it foꝛ 
14 k, what ſhould they haue gained! ſubduct 
the one from the other, and J find the gaine ol 


10 k to be 2k. Then I ſap, 10 giue 2, 3 
4 oe 
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foze 14 ſhall giue 2 5 foz the gaine deſired, 

I : of a Tower is hidden in the earth, vn 
der the water, the other part being 1 20 ſe 
is aboue the water: therefoze how many fate 
were within the earth? how manp within the 
water: and how long was the whole tower: 
Firſt ;z++ 1s *r then 1 rare = Nowa 
are 120: therefoze ; ſhall be 15, and, ſhall be 
' 343+ So that the whole length ſhall be 205 
fote. 

Sometime the two firſt bounds of the P20 
poꝛtion are contained in one: as, what nun 
ber tontaineth in it 12 th2iſe and 3: How ma 
ny twelfs are there in 53? Here 3 3. and again | 1 
2 do containe the two firſt bounds ofthe que | 

| 


oc 


ſcion: but foꝛ 2 q we take , by which is ſignv 

fied, that as o.t as 3, ard contained in a 11,(0 

oft 12 arecontained in the number onght,th 

number ſought is 44, the P3opoztion is thus: 
2 0 

In the other queſtion the Pꝛopoztion is 
thus: 4 3 12 9. The fozmer cxamplcs 
were of outright Pꝛopoꝛtion: thoſe which fol 
low ſhall be of backward.P2opoztion. 

15 oxen do are a field in 8 daves,in how mx 
ny dayes ſhall 20 are the ſame? The Pꝛopoy 
tion is thus: 8 20 15 6. 

The thouland are beſœged which cannot 
loke 


loke fo2 aide bntill 9 moneths be ended: their 
victuals will laſt them but fo2z 3 moneths: 
how many of vs therefoze muſt be kept with- 
intheCitie? 3000 9 3 1000, 


— 
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CHAP. VIL 


Of the examples of Manifold 
Proportion, 
970 
um; Wozkman toke a well of 3 4 yards 
my depe,to digge foꝛ 60 k, hauing digged 0 


ane par ds he fell ſicke, and ſo requireth his wages 
ue due, how much therefoze is it? At the firſt 
nv F bluſh it would ſeeme to be thus concluded: : 4, 
o coſt oo: therefoꝛe 20 mult coſt 5. But the 
the ſetond pard containeth þ labour of two yards, 
19 # the third of thꝛee, and ſo foꝛth thoſe which fol⸗ 
bo containe their owne labour and the laboz 
uo all the fozmer. M herefoꝛe two Arithmeti⸗ 
es ¶ call p2ogreſſions do go befoꝛe the concluſion 
ol ot the queſtion. The firſt is of; 4 bounps,and 
his outmoſt are 1, and 34 the ſumme of the 

a& | bounds bp the 8 verſe ofthe 4 Chapter, is 592. 
The ſecond p2ogreffis is of 20 bounds, whole 
outmoſtare 1 and 20: the ſumme of y bounds 


bp the s verſe of the 4 Chapter is 210. 2 
% * 
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as 595 yards are to 60 k, ſo are 210 yards to 
21 2% k, chat is, to 21k 3 5 605 and , ö. 

Df two lackevs the fürſt maketh account to 
go from Pozke to London in; dapes; the 8 
ther from London to Yozke in thꝛe dayes: 
they both tale their tourney to dap at 12 of 
the clocke: when and where ſhall they merte⸗ 
Here two pꝛopoztions do go befo2e the que: 
Mion. The firſt is thus: The firſt lackey will 
go thetournep in; dayes , therefoze in i day 
he will go, of the iourney. The ſecond is 
thus: The ſecond in; dapes will go the tour: 
nep, therefoꝛe in one dap he ſhall go - ofthe 
ſame. Pow r, that is, , is the firl 
bound of the chiefe pꝛopoꝛtion: it is thus ton 
cluded, of the iourney are gone in one day, 
thecefoꝛe ; of the tourney, that is, the whole 
is gone in x ; of a day. Therefoze they ſhall 
miete two dayes hence (this being tuel dap in 
the eguinoctiail) that is, vpon thurſday at 
houre after io of the clocke. It remaineth 
where they ſhall mete. The firſt doth go the 
iournep in; dapes, therefo2e in 1: he ſhall ff 
nich; of the tourney, Wherefozc thep ſhall 
meete at ofthe tourney fn1Hed by the firſt, 
oꝛ at ; finiſhed by the ſetond, that is,betweene 
Lurfs2d and Newmar ie. 

A conduit hath thz& cockes: if they ſhall ſe 
uer ally 


a—— —y-> 
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nerally runne, the firſt will fill the teſterne 
bnderneath it in ; of an houre, the ſecond in 
Þ third in 1 houre. If they ſhal all ioyntlp run, 
in what ſpace will they fill the teſterne⸗Here 
two p2opo2tions do go befoze the queſtion. 
The firſt is thus: + of an houre filleth it once; 
therefozein 1 houre it ſhall fill it 4 times. The 
ſecond is like it: houre fillethit once, there- 
foze 1 hourefilleth it twice. Now ; +3 + r,þ 
is /, is the firſt bound of the chiefe pzopoztion, 
ſignifping that all the cockes being let runne 


'Therefoze J conclude ; if theceſternebeftilled 
7 times in 1 houre, that it ſhall be once filled in 
z ok an houre. 

Ok 4 Carpenters, the firſt could build the 
houſe in one peare, the ſecond in 2, the third 
in z, the fourth in 4. In what ſpace would all 
ok them finiſh the ſame? Anſwer, if the ſecond 
conld do it in 2 yeares,the third in 2,yfourth: 

then the ſecond in 1 yeare ſhall do - of the 

.wozke, the third; the fourth . Now I 4; 
＋ +2, that is, is the firſt bound. There⸗ 

foze if : of the wozke is done in i yrare, then 
ð whole ſhall be done in ; of one yeare. That 
is, in 5 moneths, 22 dapes, 19 houres, and; 
ok an houre. | 
A Fountaine haning 2 pipes 02 cockes 2 


they will fl the ceſterne 7 times in an hour. 
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a ceſterne betweene them, which if they ſhall 
ſeuerallp runne the vpper pipe will fill the 
ceſterne in 4 houres , the other will empty it 
inn houres.If they ſhall both runne, in what 
ſpace will they fill it? Here two pꝛopoꝛtions 
do go befo2c the chiefe pꝛopoꝛtion. The firſt 
is thus: If the vpper pipe ſhall fill it in 4 
houres, then in 1 houre it chall fill x of it. The 
ſerond is thus: It the neather pipe ſhall empty 
it in an 11 houres , then in 1 houre it thall 
empty one— part of it. Pow: — +18 + 
.Therefo:e J conclude 2 are filled m1 houre; 
therefoze the whole ſhall be filled in 65 of an 
-houre. In the examples following Addition 
goeth befoze Subduction. 

Ok th2& Carpenters, the firſt can finiſh the 
houſe! in zo dapes, the ſecond in 40, the third 
il he be ioyned with the other two, can do it in 
15 dapes. In what time would he do it alone: 
Here two pꝛopoꝛtions do go befoze the que 
ſtion. The firſt ts thus: Che firſt can do the 
worke in 30 dapes, therefoze in 15 dayes he 
thall do : of the wozke. The ſccond is thus: 
the ſetond can do the woꝛke in qo dayes, there⸗ 
foꝛe in 15 daves he ſhall do ; of the ſame. Now 
Fare the —/, is foz the firſt bound. 
Af the third ſhall do! "of the wozke in 15 daies; 

he ſhall do the whole t in 120 daies. 
„ iA. 


0j 


of Arithmeticke. 87 
CHAP, VIII. 


the | of the diſioyned artificiall Proportion, and of 
it the Addition and Subduction of propor- 


hat tions and Pr oportionals. 

fs 

7 I Iſioyned artificiall Proportion is that 
4 which moreouer and beſide the aboue- 


” ſaid hath ſome eſpeciall cunnings. It is Com- 
ip pounded or Continued, Compounded is chat 
which containeth the third Proportion found 


' | by the Numeration of two proportions o 


G | fome certaine kind: and it is fic Addition or 
1 Subduction, then Multiplication. 

There map be alſo Diuiſtion ot pꝛopozti⸗ 
ons; foꝛ if theP2opoztion 3, 4, 175, 235, mul⸗ 
tiplied by the Pꝛopoztion 2, 7.5. 173, do make 
the P2opoztion 3.14.5, 233. It followeth that 
3514, Jy, 23 J. deuided by 27,15. 17 ; , ſhall 
yeld in the quotient the Pꝛopoꝛtion 3.4417 ;, 
235+ But J know no vſe of this Diuiſton. : 

2 Addition addeth two proportions of e- 
” | quallconſequents. ; 
| That is to wit, here the firſt reaſons of the 
pꝛopoꝛtions, and againe the ſecond are added 
betweene themſelues. The rule of this Addi 
tion is thus: 
3 If the followers of two proportions aſ- 


ſigned be equall, as the ſumme of the firſt for- 
| | mers 
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mers is to the fitſt follower , ſo the ſumme oſ gr 

the ſecond formers is to the ſecond follower. It 

As 24 is to 6, ſo is 36 to 9; and as 2 is to 6. 

ſo is to 9: I ſapy that as 24+ 21s to 6, ſo is 
24 2124 


6 6] 6 

An like manner the reaſon of 26 to 9,ad 
dod to p reaſon of; to, is the reaſon of 364; 
vnto 9. 

4 1 

19 o 1919 


- Wherefoze as 24 2 is to6, ſois 3673 
vnto 9, by the / verſcofthe 3 Chapter of the 
Arſt boke. js. | 


"4. wt. aw ft. So On We 


W Therefore 
4 If foure numbers he proportionall,asthe 
firſt and ſecond ate to the ſecond, ſo the third 
and fourth are to the fourth. 
This is a tertaine abꝛidgement of the foy 
mer addition: foꝛ if you ſhall repeate theſe 
Lond and fourth bounds of the pꝛopoꝛtion al 
ſigned, vou ſhall make another p2opoztion of 
equall followers to the aſſigned. As 3 is to 4. 
ſo is 6 to d: here you may ſay,as 4 is to 4, ſ016 
8 vnto 8: and therefoze by the; verſe,as 344 
is vnto 4, ſo is 6 +8 vnto 8. 
The addition of many pꝛopoztionall bounds 
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of Fariſtng out of the next toꝛmer additions, is 
el. thus. 
to 6. 5 If many numbers aſſigned beproportio- 


ſo is nall, as all the formers are to all the followers, 
ſo one of the formers ſhall be vnro his follower, 

1 is 4 to 3 to 10. 
and ſo is 7 to 14: J ſap as 2/4 ＋5 7: is to 
ad F 6+8-+10-+14: lo is 3 to 6. Here by the 
way you ſhal marke that ſuch a like Addition 
is not an addition of reaſons but of bounds. 
Foꝛ the addition of reaſons followeth the ad- 
dition of parts, which numbzeth the Nume- 
ratoꝛs onely; ſo this doth number the fo2- - 
mers onelp of the ſame conſcquents: but here 
aſwell the fozmers were added betweene 
themſelues, as the followers betweene them- 
the ſelues. 
ird 6 SubduQion having two proportions aſ- 
ſigned of e quall followers, taketh the one out 
of the other, 
That is to ſav, here the firſt reaſon of the ſe⸗ 
tond pꝛopoꝛtion, and againe the ſecond reaſon 
of the ſecond pꝛopoꝛztion is taken out ot the ſe⸗ 
tond . reaſon of the firſt pꝛopoꝛtion. The rule of 
this Subduction is thus. 

7 If the following bounds of two propor- 

tions aſſigned be equall, it ſhall be as the dif- 


$f ference of the firſt formers is to the firſt follo- 
＋ wer 
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wer, ſo the difference of the ſecond formers i 
to the ſecond follower, 

As 26 is to 6, ſo is 39 to 9: and as 2418t! 
6, ſo let 36 be to 9: J ſap as 26— 24 is to 6, f 
. 26 2442 
338 616 

And in like manner the reaſon of 26 tos .be 
ing taken out ok the reaſon of 39 to 9, doth 
leaue the reaſon of 39 — 36 to 9. 

3 7 1 3613 


9 919 

Wherefoze by the 9 verſe of the Chapter 
of the firſt boke, as 26—24 is to 6, (01s 
39—2}6vnto 9. * Therefore 

8 If foute numbers be proportionall, as the 
firſt diminiſned by the ſecond, is vnto theſe: 
cond, ſo the third diminiſhed by the fourth,ſhil 
be vnto the fourth, 

This is acertaine abzidgement of the fo? 
mer Subduction:as 7 is to 4,ſo is 14 to 8:hert 
you map lay as 4 is to 4, ſo is 3 vnto 8, and 
therefoꝛe by the 7 verſe, as 7 — 4 is to 4, ſo is 
14 8 vnto 8. The addition of p2opoztionall 
1 ariſing out of the fozmer verſe , is 

us. 

9 If as the whole is to the whole, ſo the ſub · 
ducted ſhall be vnto the ſubducteqʒ it ſhal be is 
the 


the fozmer of the latter reaſons. 
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the whole is to the n ſo the ane © to be 
to the remaine. 


like Subduction to be of bounds and not of 
reaſons , becauſe the Subduction of reaſons 
following the Subduction of parts doth not 
number the follower,yetthis ſubduction doth 
number as well the followers betwene them⸗ 
ſelues,as the fozmers betwerne themſelues. 


12 


— 
— — 


CHAP. IX. 
Of the rule of fellowſhip , and his 
fir ſt 13 


J Ddition of bounds for his fingular vic 
in deciding of controuerhes, is com- 
monly called the Rule of fellowſhip. 

Here the ſumme of the followers of the 
latter reaſons , is both giuen foꝛ the finding 
out of the followers ſeuerally , and ts taken 
foz the follower of the firſt reaſon: foꝛ the foꝛ⸗ 
mer of the lame reaſon we take the ſumme of 


2 The 
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2 The Rule of fellowſhip is twofold: the 


firſt is when the formers of the latter reaſons 
are ſeuerally giuen. 

Two men being parteners, the firſt b2onght 
8k, the ſecond 6 k, they haue gained 7 k, what 
is each mant part; Here the aſſigned fozmers 
ofthe latter reaſons are 8 and 6, whoſe ſumm 
is 14: the queſtion is thus anſwered. 


14 do gaine 7,therefoze 5 chaue gained 


Thꝛeꝛ part root thus, that when the firſt 
ſhall take; and 2, the ſecond ſhall take; and 
+ , thethird - and. This may ſeeme at the 

firſt bluſh 02 view to be abſurd: foꝛ if the firſt 
fo2; and ;ſhalltake 23 k, and 35 t,that theſe 
cond cannot haue his whole due, and the third 
ſhall haue right nought. et notwithſtanding 
the Rule of fellowiſhip ſhall abſolue v queſtion 
without any abſurdity. Foz here the ſumme 
of d ſeuer all fozmers :. and a, is : where 
foꝛe the parts being redut ted vnto whole num 
bers by the Commentarie of the 5 verſe 14 


the 18 Chapter, of the firſt boke we conclude 
the queſtion thus: 


24 are taken foz are ta- 4" 3 
an 100, therefo2e 7 ken foz 327 


Foure do ſo be 600 E, that wie, 


e uv © mn 
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firff hall reteiue ; and 9 t, the ſecond ſhall re⸗ 
ceiue and 8 k, the third and 7k, the fourth 
7 and 6 k. Mere alſo the two firſt parts are 
moꝛe then the whole, ſo that this kind of er⸗ 
ample map ſeeme as abſurd as the fozmer:but 
the Rule of fellowſhip ſhal end this controuer⸗ 
fie thus: Firſt the ſumme of 9.8, 7, and 6, is 
30, then 600 — 20, is 570, foz the firſt reaſons 
follower: againe the parts. „ and, are 
reduced dy the TCommentarie of the 5 verſe of 
the 18 Chapter of the firſt boke, vnto whole 
numbers, 80, 72, ioo, and 105. The ſumme 

jerefoze of the reduced numbers foz the foꝛ⸗ 
mer of the firſt reaſon is; 57, thequeſtionis 
thus anſwered. 


| 80 127 ;7; 

357 aretakenfo2 )72 Care fa 9114 + 
570, therefoꝛe \ico( ken foz 1592; 
105 07.5 


But mozeouer 1 27+ 9,is 13$-Wherefo2e 
the part of the firſt ſhall be 13655; : againe 
114 +8, are 122: wherefo:e the ſcconds part 
chall be 122 275. In like manner 159 7 7. are 
166: wherefoꝛe the part of the third ſhall be 
1652, Laffly, 167 +6, are 173, Wherefoze 


the fourth mans part ſhall be 173 7. 


— 
EY — —_— 
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e. 
Oſibe ſecond rule of fellowſhip. 


1 "THe ſecond rule of fellowſhip is that 
which findeth the ſeueral formers of the 
latter reaſons: and that by Multiplication of 
aſſigned, or by Addition of the products of the 
aſſigned; there the products are to the follo- 
wers as the ſumme of the produRs is to the 
ſumme of the followers : here the ſumme of 
the products are to the followers as the ſumme 
ofthem is to the ſumme of the followers. 
An example where the ſeuerall foꝛmers are 
found by Pultiplication of the aſſigned. 1 
legion of ſouldiers containeth 6,100 fotmen, 
and 726 hozſemen; and the wages of the fote 
men is 4k foz one moneth , the wages of the 
hozſemen 9 k. A botie of 2000 k is to be par- 


ted amongſt them; how much muſt the fote 


men haue, how much the hoꝛſemen;? Here the 
pꝛoduct of the wages of the fotemen by their 
number is 24,400, and the pzoduct of the wa- 
ges of the hozſemen by their number is 6,5 34: 
which pꝛoducts are the fozmers of the latter 
reaſons, and the ſumme of them is 30,934; 
therefo2e I conclude the queſtion thus: 

30,934, do giue rem ſhall $1,5777; 55 
3,000,therefoze 26,534 Sgaine d 422 5 


K 
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An example wherc the ſeuerall fozmers are 
found by Addition of the pꝛoducts of the allig⸗ 
ned. Foure merchants being partners foz 
two peares, the firit gaue ;oT to the ſtocke; 
but afterward, 8 moneths being expired, he 
toke away 10 k, and againe in the beginning 
of the twentieth moneth he bꝛought 12 K a- 
gaine. The ſecond in tie beginning bought 
24k, and after 6 moneths erpired , he with- 
dꝛew 8k; and then againe in the beginning of 
the 16 moneth, he bzought againe 14 k. The 
third at the beginning bꝛought 20 k, and the 7 
moneth ended, he dꝛew backe his whole ſtocke; 
but then in the beginning of the18 moneth he 
reſtozed 16 k. The fourth in the entrance of 
the 7 moneth laid in 18 k, but after 4 moneths 
ended he withdꝛew o k; and againe at the be- 
ginning of the 10 moneth he added 15 k. They 
gained 1 cok. The gaine of euerp man is de- 
manded. Vere the moneths being multiplied 
by each mans charges, the ſummes ofy ſame 
p2oducts ſhall be taken fo2 the fozmers of the 
latter reaſons, and the queſtion ſhall be thus 
concluded. Firſt therefoꝛe the pꝛoducts of 30 
by 8. of 20 by 11. of 32 by 5, are 240. 220, and 
160, the ſumme of them is 620: foꝛ the firik 
mans charge. Then the pꝛoducts of 24 by 6. of 


16 by 9, of zo by 9,are 144. 144 and 270: ths 
G4 ſumms 
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ſumme of them is 558: fo2 the ſecond mans 
charge. Thir dly, che pꝛoducts of 20 by 7, of 16 
by 7, are 140 and 112; the ſumme of themis 
252, fo2 the third mans charge. Fourthly,the 
20ducts of 18 by 4, of 9 by 6, and of 24 byd, 
are 72, 54. and 192,and their ſumme is 318; 
fo2 the charge of the fourth partener. Pow 
the ſumme of the charges of euery man 620, 
558, and 318, is 1,748, Therefoꝛe the deſired 
gaine ofeach man A thus conclude: 
620 35 33-0 

7,743 do gaine ) 558( ſhall ) 21435 

100 t,therefoze ) 252 ( gaine ) 14215 

{ 318 18 755 


— 


— 


CHAP. XL 
0 f. the Muliiplicacion of Proportions. 


1 Vltiplication mulciplieth two Propot- 
Mid , Whercof che fr hath the hd 
bound equall to the fourth of the ſecond, Here 
2 It the Proportions multiplied be out- 
right, it ſhal de as the product ofthe firſt bound 
is to the product of the ſecond, ſo the ſecond 


bound of the ſecond p ; eh 
| fourth of the fitſt. R 
| As 
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As3is to 4, ſolet 17 5 be to 233: and as 2 
ate to 7, ſo let ; be to 17. Againe the pzoduct 
ofthe reaſon of; to 7, by the reaſon of 2 to /. 
let it be the reaſon of; to 14: Iſapas 3 is to 
14. ſo is to 23 3. 

3 If ihe Proportions multiplyed be back- 
ward Proportions, it ſhall be as the product of 
the former bounds is to the product of the lat- 
ter bounds , ſo the foutth bound of the firſt 
Proportion ſhall be to the third of the ſecond, 

This ſhall be manifeſt in the ſame Pꝛopoꝛ⸗ 
tions if pou ſhall make the ſecond Pꝛopoꝛtion 
of the aſſigned , the firſt: and in both of them 
— put the third bound in the — place 
t us. 


7 5 
n 1 225 121. 
14 274 


The vſe of theſe multiplications is moſt 
ſingular in the Pꝛopoꝛtion which is common- 
ly called Double of double pꝛopoꝛtions of the 
ſame kindaſſigned. Fo2 in it the fourth bound 
to the thꝛer aſſigned of the pꝛopoꝛtion made, is 
ſought: but of the th:& aligned one oncly in- 
dedets giuen, the other two are giuen in vir⸗ 
tne. In the double outright pꝛopoꝛtion, twiſe 
two bounds of the ſame reaſon of the foꝛmer 


reaſons, are giuen foꝛ two pzoducts of ge 
n 
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In the double backward twiſe two bound 
. ofa diuerſe reaſon of the fozmer reaſons art 
giuen, foꝛ the pzoducts of the bounds of the 
reaſons of the ſame kind: in the double out 
right the p2oduc of the two firſt,in the doubly 
backward the pꝛoduct of p bounds of the ſam: 
reaſon, the firſt and fift is the firſt boundof 
the pꝛopoꝛtion made: laſtly there the bounds ' 
of the pꝛopoꝛtion made are altered, here they 
change not their place. 
Examples of double outright p2opoztion. Þ 
1 Lhe pounds in 2 moneths do gaine 5, 
therefoze what ſhall 4? gaine in 7 moneths: Þ | 
Pere the two firſt —— of 3 to 4. and of: 
to 7, multiplied betwerne themſelues, do make 
the reaſon of 3 to 14, thus: 
I 
. 
+ 7114 


And then as 3 * | tka 5 fo 23. Mhere 

fozeif;t in 2 moneths do gaine 5 E, then4! 
in 7 moncths ſhall gaine 233 k. 

2 When abuheliof wheateis at 15 5 p2ice, 
the bzead of 8 ounces is ſold foz 25, therefoz 
when a buchell of wheate ſhal be of 205 p3ice 
what ſhall the pꝛice of the bzead be of 15 oun- 

ces? Here the reaſons of 15 to 20, and of 8 to 


15. 
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15, multiplied betwene themſclues, do make 
the reaſon of 2 to 5, thus: 
I 2 | 3 
x5 8 
20 45 5 


1 

oh as 2 is to 2. ſo is 5 to 5. Wherefoze - 

when the buſhell ſhall be of 20 5 p21ce, p bzcad 
of 5 ſhall be ſold fo2 5 ö. 

3 An100k weight are carried 2o miles foz 
36 k, therefoꝛe 50 ł weight fo2 how many E, 
ſhall they be carried 12 miles? Here the rea⸗ 
ſons of 100 to 50. and of 20 to 12, being mul⸗ 
tiplied betweene themſelues, do make the rea- 
ſon of 10 to 3, thus: 


2 5 | 10 
TSO 28 
5% 432|3 
I I 


Now as 10 is to 36. ſo is; to 10%. There- 
foze Jo E, weight ſhall be carried 12 miles foz 
10 r. N | 

4 Fifteneelles of cloth ; bꝛoade, are ſold 
foꝛ 6 t: how much ſhall 40 elles 13 bꝛoade be 
ſold toꝛ? Here the reaſons of 15 to 40, and of 
to?: multiplied betwene themſelues ſhall 
make the reaſon of: to, thus: 
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2 
2 17 
1 -. 
8 2 | 2 


Now as are to 6,ſoF are to 35 . There 
foze 40 elles ofcloth of one elle bꝛoade ſhall be 
ſold foz 25 k. Examples of double backward 
Pꝛopoztion. Two oren do are 4 akers of 
land in 2; ; daics, in how many daies ſhall; 
oren are; akers 2 Here the aſſigaed reaſons 
of2to7, and of; to 4, multiplied betwene 
3 do make the reaſon of 3 to 14 

us: I 


2 C3 
7 + 
2 | 14 


Now as; is to 14, ſo is; to 23 3. There 
foze 7 oren ſhall are 3 akers in; daics. 

In 2moneths 7 k do gaine; k, in how ma 
ny moneths ſhall 4 E gaine 2 7? Here the rea 
ſons of 7 to 4, and of; to 3, multiplied be: 
tweene themſelues do make the reaſon of 7 to 
4 thus: 

1 
7 3817 
141 8 4 
1 | 
Nowas 7 is to4, ſo is 2 1 to 2. Therefoze 
h 33 


| 
| 
| 
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3 + moneths ſhall naine 3 of 4 k. 

Two firkins of berre do ſerve 0 perſdns 
fo2 2 daies, therefo2e th2o& firkins how many 
ſhall they ſerue fo2 4 daies? Here the reaſons 
ginen of 2 to 3, and of 4 to 3, multiplied be⸗ 
twene themſelues do make the reaſon of 8 to 


9 thus: 


4 


hall) 1 | 
ſons # -Nowas8 is to 9, ſo is 26; to 30. Therefoze 
znr here 3 firkins ſhall ſerue 26 perſons foꝛ 4 
2 14 daies, and pet there doth remaine ; of that 


bere which ſome of them might haue dzunke 
in 4 daies. 


15 
—— — — 


re CHAP. XII. 
Of the Continued Proportion. 


— 
— 


— — 


all 1 Hus farre of the Compounded Propor- 
C: 4 tion. The Continued now followeth 
to F which taketh the ſimple bounds betweene 
themſelves of the aſſigned ſeuerall reaſons, 
and they placed in the vpper-ranke vnderneath 
them ſetteth the leaſt continually Proportional 
found. 
As in this example: 2 34 56 7 
| 36 ˙ 46:8 


Pere 


( 
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Mere the the aſſigned reaſons are 2 to; 
and 4. to 5, and 6 to 7 and the continually pu 
poztionalls faund are 16, 24, 30, 35. Then 
pꝛeſling of the tantinued Pꝛopoꝛtion is thus 
as 2 is to 3;ſ0 is 16 to 24:and as 4 is to ; ſou 
24 to 30ꝛand as 6 is to 7, ſo is 30 to 35. There q 
foze here the bounds are continued not in the 
ſame Pꝛopoꝛtion, but in a diuerſe: which 3d 

b 
f 


therefo:e aduertiſe leſt any man ſhould take 

the tontinued Pꝛopoꝛtion foꝛ thecontinnall, 
2 Thefinding of the leaſt continually Pro- 
portionallin the aſſigned reaſons is thus: It of 
the leaſt Proportionals to the aſſigned ſecond 
and third, the ſecond ſhall multiply the bounds 
of the firſt reaſon, the firſt the ſecond boundof 
the ſecond reaſon , the products ſhall be the 
leaſt continually proportionall ro the foure al- 

ſigned. 

Let the reaſons giuen in the leaſt bounds 
be thereaſon of 2 to 9. and of 15 to, and the 
leaſt pꝛopoꝛtionals vnto 9 and 15, let them be 
3.and 5:and then the pzoducts of 2 and 9 by 5, 


let them be o and 45, and the pꝛodutt of 4by 
0 let it be 12. | | 


iter 4H 
3 5 
STM. 3 12 = 
Jap, as 21s to 9, ſo 10 is to 45, and as 15 
| is 


'thercfo:e f ceiue 


is to 4, ſo is 45 to 12. 8 

A man making his will, his wife being 
great with child, thus bequeatheth his gods: 
Ik ſhe ſhall beare me a ſonne, he ſhall inherite 
of my gods; and my wife ſhall inherite the 
reſt: If Ge ſhall bzing fozth a daughter, ſhe 
ſhall haue 5 of my gods, and mp wife ſhall 
haue the reſt : Now the man being dead there 
were bozne to him by his wife two ſonnes and 
one daughter: the queſtion is what ſhall be þ 
poztion of thoſe gods due to the mother, and 
what the poztion due to each of thechildzen 
acco2ding to the will of the deceaſſed father. 
Here the leaſt continually pꝛopoꝛtionall vuto 
theaſſigned reaſons of 2 tor, and of 2 to 1, by 
the fozmer verſe are 4, 2, and 1. 

2 1 2 1 
4 2 I | 

By which is ſignified each ok the ſonnes ſhall 
take 4, then the mother is to take 2, and the 
daughter 1. If therefoꝛe the gods being pꝛai⸗ 
ſed he ſhall be found to haue bene wozth 
, 360 k, the parts of the heires ſhall be the con 
cluded by the rule of fellowſhip thus. | 


: 677 
11 do reteiue 1,560 k, 1 thallre 185 * 
141 2 


Do that the part of each of the ſonnes ** 


icke. 102 


104 The ſecond Boy 
be 567 . E, the part ofthe mother 284 f k, the 
part of the daughter ſhall be 141 k.. 

3 Againe if of the leaſt proportionalsts 
the third product and to the former bound of 
the third reaſon, the ſecond ſhall multiply the 
products now made, and the firft ſha)l multiply 
the follower of the third reaſon, the product 
ſhall be the leaſt continually proportionall to 
the ſixe aſſigned: and ſo foorth of many mote 
infivitely. 

As 21s to 9. ſo is 10 fo 45, and as 15 is to 
4. ſo is 45 to 2. The reaſons giuen were the 
reaſon of 2 to 9 and the reaſon ot 15 to 4:now 
let vs make them to be 2 to 9, 15 to 4, and 18 
fo 29. Then the leaſt pꝛopoꝛtionall to the al- 
ſigned 12 and 18, let them be 2 and 3: againe 
the pꝛoducts of 3 by 12, 45 and 10, let them be 
35, 125, And zo, and the p2oduct of 2 by 29, 
: 3] 33 "41 *0-: 39] 
10 45 I2 
2 
30 133 36 58 
Aſapas 2 is to 9. ſo zo is to 125, as 15 is to q. 
ſo 135 is to 36, and as 18 is to 29, ſo 36 to 58. 
To 4 crecuto2s 500k are bequeathed, that 
when the firſt ſhall take 2, the ſecond ſhall take 
4, when the ſecond ſhall takes, the third ſhall 
take 


- 


take 8;when tho third ſhall take 10, the fourth 
ſhall take 2: 4 would know each mans part. 
Anſwer: Pere by the firſt verſe of this Chap⸗ 
ter, fo2 2andq4, 6 and 8, 10 and 12. Itake n 
2} 3:4 516. Now by thenept verſe; the-1caſt 
continually pzopo2tjonall to the aſſigned are 
15, 39, 4%; 8: by which is ſignified; when the 
firft hall take 15, the ſecond ſhall take 30, the 
third 40. the fourth 48. And the ſumme of 
theſc parts is 133: wherefoꝛe by the ſteſt rule 
of fellowſhip, the parts of the executozs J 
thus conclude. „* amor: rtl: 
. $64 


133 U in oor) oy hall ' 9112 555; 
Therefoze 40 (giue 50 
48) 4180 
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CHAP. XIII. 
of continuall Proporiton in three EI 
Hbounds onely. 4 
7 '\1 o dactrint of concinuall Proportion is 
1 confidered, ſometimè in three Hounds 


onely, ſouiemime in more: In three bounds dne- 
ly, firſt there is a finding both of the meanetand 
third bounds continually propertionall,thena 
eertaine property of whole numbers of many. 

141.17 H. 2 The 


* 


- 2 The finding of the meane proportional 
is thus: If che third ſhall deuide the produd 
two by it ſelfe, the Diuiſor ſhall be the mei 
proportionall to thoſe two. 

The pꝛoduct of 4 by 9.let it be 26: whith e 
6 deuide by it ſelfe, that is, by 6. Here by th 
10 berſe of the s Chapter of the firſt boke, u 
4is to6, ſo is 6 to 9. 

3 The finding of the third proportional 
twofold: The firſt is thus: If the firſt ſhall de WW. 
uide the product of the ſecond, rhe quotient 
ſhall be the third ꝑroportionall to them. 

Let the aſſigned be 6 and 10, and the pus 
duct of z0 deuided by 6. let it be 163, here by 
7 verſe of the s Chapter of the firſt boke, as5 
is to 10, ſo is io to 163. 

1 The ſecond is thus: If the ſecond ſhil 

| _— the quotient of the ſecond deuides 
by the firſt, the product ſhall be the third pre 
portionall to the aſſigned. 

Let the afſigned be 4 and 8, and then let the 
quotient of the ſecond 8 deuided by 4, the firl 
be 2. and the ſecond multiplying the quotient 

let it make 16: here by the; verſe of the 5 

_—_ of the firſt bake, as 4 is to 8, ſo is 

I 


+ 
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* a 
— — 
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CHAP. XIII. 
of the reafow of two ſimple numbers nt the 
'* reaſon of the outmoſt, and of the finding / 

' . of the cominually Proportions. 


x 1* many continually Proportionall is con- 
ſidered, fit ſt the reaſon of two ſimple num - 
bers vnto the reaſon of the outmoſt: Then the 
finding of the continually Proportionals, and 
of the ſumme of the bounds. | 
2 The compariſon of reaſons goeth before: 
If you take an vnity out of the number of the -- | 
bounds, the reaſon of the firft bound vntothe 
ſecond multiplyed , according to the denomi- 
nation ofthe remaine, ſhall be the teaſon of the 
firſt vnto the laſt. | 3 
Let thep2ogreſſion of; bounds be 2, 4, 8. 
16, 32, and 5 — 1 be . here by the Commen- 
tarie of the 7 verſe of the 5 Chapter of this 
boke, and by the 4 berſe of the 18 Chapter of 
the firſt boke,the reaſon of 2 to 4, being fours 
folded, is the reaſon of 2 to 3 2. The wozke is 
thus perfo2med by the 4 berſe of the 18 Chap⸗ 


ter of the'r boke. 
| 1 I I 
2 8 42 
55 ie 
1 I I | 
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To double, to thꝛiefold, to fourefold area 
ſon is not to adde the ſame reaſon twiſe, thile 
oz foure times ſet downe, as the common ſozt 
do thinke; but to multiply it continually by 
it ſelfe being ſet downe twiſe, thꝛiſe, foure 
times: whether the bounds be the ſame ; oz 
diuerſe ofthe ſame reaſon, it is no matter. 

3 The finding of the continually propor- 
tionalls doth either conſider the aſſigned pto- 
ex or doth find the deſired. There one 

ound onely is found in the progreſſion aſſig- 
ned, here many in the reaſon aſſigned. 
4 he finding of the continually propor- 
tionall in the progreſGon affigned is thus: If the 
firſt bound of an infinite progreſſion ſhall de- 
uide ſome one of the followers, the product of 
the quotient by any of the aſſigned, ſhall be a 
bound of the aſſigned progreſſion. 

Let 3, 6. 12, 24,48, be an infinite pꝛogrei 
fon, and then let 3 deuide 12 by q. the which 
let it be multiplyed by which of the aſſigned 
yon pleaſe: I ſap, the pꝛodutt is a bound of the 
alligned pꝛogreſſion. Therefore 

5 If to the bounds of the aſſigned progreſſion 
their numbers ſhall anſwer orgerly,if the quo- 
tient ſhall multiply the deuided , the dou · 
ble of the number anſi wering to the multi- 
plied leſſe by one, ſhall be the number of the 
f product. 


#f Arnhmeticke. 
product. A here 2 
nt nnn 3 4:$:6 
zt 1 2 4 8 16 32 6403 6 12 24 48 96 
by 77 25 
ire | 6, But if the quotient ſhall multiply ano- 


0; dcher then the deuided, the ſumme of the num- 
bers zuſwering to the deuided, and multiplied 
or · ¶ leſſe by one, ſhal be the number of the prodyR. 
ro» | Ashere. 3 
Ine 1234 5 6 742 4 3 5% 
ig⸗ 12 48 16 32 64 | 3 6 12 24 48 96 

4 — 4 - 


4 «I „ 
The vſe of theſe two verſcs is moſt ſingu⸗ 
11 a Algelngicall Multiplication and ,Db- 
uyon, RE 3 
7 The finding of che. contiduall prepor- 
tionalls ieee reaſon, Torh Ae the 
bounds of the aligned reaſon fimple numbers 
e | of many betweFne themſeluẽs. 
© EI „ 4-11 1088 foundation layed, 
4 8 If the former of the reaſon aſſigned ſhall 
multiply it ſelfe and the follower, and the follo- 
ic | wer himſelfe onely, the three products ſhall be 
n | the leaſt continually proportionallin the aſſig- 
„ned reaſon. 
: Let the bounds of the aſſigned reaſon of 2 
; | to 3, be fimple betweene themſelues: and the 


« | p2oducts of 2 by 2, and 3, let them be4 and 6; 
. D 3 and 
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and againe the pꝛoduct of 3 by it ſelfe let it 
be 9. Fe! n g 

| Z , 
33 6 9 

Here by the5 verſe of the 6 Chapter of the 
firſt boke, as 2 is to 3, ſo is 4 to 6, and ſo iso 
to 9. Then 4,6, and 9, are ſtimple betwerne 
themſelnes , becanſe 4 and 9 are ſimple be 
twene themſelues, by the 6 verſe o? the 14 
Chapter of the ſirſt boke. | | 

9 Then if the products ſhall be multiplied 
by the aſſigned former, and againe the lalt 0 
che aſſigned follower, the foure products ſhall 
be the ſeaſt continually proportionals in the af- 


ſigned reaſon, and ſo in more. by 


Let the fozmer examples be repeated. 
f 3 
And then let the pꝛoducts of 2 by 4,6 andy. 
ve 8, 12, and 18. and then againe let the pꝛo⸗ 


duct of 9 by 3 be 27. 
| 2 3 


. ATHLOmenNcke. 
it 2 | . C H A P. X V. 
of the finding of the ſumme of the bounds 
continually Pr oportionall. = 


1 He finding of che bounds continually 
| roportionall doth follow: If the firit 
ene | bound being taken out of the ſecondand laſt, it 
by ſhal be as Fremaine of the ſecond is to the firſt, 
14 ſo the remaine of the laſt be vnto the number 
found, the ſumme of the number found and of 
the lati ſhall be the ſumme of the bounds of the 


by aſſigned progreſſion. „ 
of 32 is to 48, ſo let 48 be fo 72, and ſo let 
of. | 72 be to 108:Againc let 48—32, 4 08—3a, 
be 16 and 76. 
| 16 76 
32 48 72 ro8 


32 3 -: 
9 Againe as 16 is to 32. ſo by the 3 verſe of 
„the s Chapter of the 1 boke,lct 76 be to 152. 
16 32 76 152 
IJ ſap 152+108,is the ſumme of 3248,72, 
and 108. The father giueth his ſonne on the | 
firft day of the peare foꝛ a newpearcs gift 1 ö, | 
on the ſecond day z ö, on the third day 95,and 
enery day following foꝛ the whole moneth of 
January he thꝛeefoldeth vnto his ſonne the 
gift of the foꝛmer dap: 4 would know _ 
f 4 


* ' 
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the ſumme be el be? Here firlt the 
moneth of January hath 3 daycs fo2 y num 
ber of the bounds of the pzogreſſion alligned. 
FF + LS] 7 © 9 
1.3 9 27 8t- 243 729 1187 6,561 
Then the ſumme of pnumbers 8 and 91s , 
and the bounds anſwering to them are 2,187 
and 66:3: the pꝛoduct of which is 14.348,90), 
foz the firtenth boimd of the pꝛogreſſion, by || 0 
the 6.berſe of the 14 Thap.Againe þpzoductof || ti 
14,348,907. by it ſelfe1s:205,83;1,1 3 2,094,649, 
foz the thirtieth and one bound of the p2ogreſ- t 
ſian by the; verſe ol the 14 Chapter. Pow 
| 


z—r, and 205,891,132;0904.649 — 1, Are :. 
and 205 891, 132, 094,648 . Pdzeouer as 2 
is to 1. 0 is 205,891,13 2,09 4.648, 

to 10 2,5 43,5 6 6,0 47.324. Therefeze 
205 891.13 2,094. 649 102,945) 566,047,324» 
that1is,308,836,698,141.973 , is the deſired 
ſumme of all the gifts Arb 2 19 


1 — — 
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CHAP. e 


3 Dapeperdionc nor 
» ü 
Hes fare ofiÞroportiony Diſpropor- 
tionremaineth, which is a bet the qua- 
| lities 


F Arithnetic le. 4% 


omiparſdes in qbahtity are diverſe: 
ſe qualities we 'vnderffod whether 
de differences be diuerſe, o2 reaſons be di⸗ 
uetſe; There ts no great vſe of this docrine, 
— therefoze map pe leaue it out; notwith- 
ſtanding there are cer taine of his rules com⸗ 
monly vſcd, ſuch as theſe are. 

2 If two numbers be vnequall, the reaſon 
of the greater vnto the third ſhall be greater 
then the reaſon of the leſſer vnto the ſame, 

Sd in the aſſigned 5 3 and 2, the reaſon of 5 
to 2, ſhall be greater then the reaſon of to 2. 
Wherefoze of two bnequall numbers that 
which ſhall haue the greater reaſon bnto the 
third, ſhall be greater. Againe 

3 Ifthe ſame number ſhall be compared with 
two vnequall, the reaſon of the compared to the 
leſſer, ſhall be greater, then the reaſon of the 
ſame to the greater. 


Do if 5 Mall be compared with 2 and 3. che 


reaſon of 5 to 2 ſhall be greater then the reafon 
of 5 to 3. Wherefoze if the ſame munber ſhall 
be carapared with two vnequall numbers, 
that to which þ compared ſhall haye the grea⸗ 
we N r de the leſſer 
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THE ART OF 
ALLIGATIONS : 
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CHA P. I. 
of the definition of Alligation, and 
of bis propertie. 
1 NAL Ligation is an Art, which 
9777 1 having certaine giuen, dot 


make the whole of the pri 
ces of 5 mingled meaſures, 


JR —_— — C ' 1 amm —— — — . — a 


WW. 
TAL 
\.\ equall to the whole of the 

prices of y fimple meaſutes 
An 1co pound of ſiluer, of the p2ice of i) 
ure to be mingled with another kind of ſiluer 
it the pziceof 24: ſothat þ whole of the piccs 
of the weight of the mingled kinds of filuer, 


map be equall to the whole weight, of the 
p2ices of the weight of the fimplcs. Here all} 
pꝛices are giuen ; That Art therefo2e, which 
hauing theſegiuen,thall make ſuch like lun 
equall, let it be Alligation. 

Againe 


— .- 


7 
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Againe, of two kinds of come mingled, let 
there be :o vuſhcls of the p21ce of168 a buſhell, 
with 18 buſhels of the p2ice of 12 U, fourc 
buſhels ol p mingled graine are ſo to be ſold, 
that the whole of the pꝛices of the mingled bu⸗ 
thels 28, map be equall to the whole of the pꝛi⸗ 
tes of the ſimple buſhels 10 and 18. Here both 
the numbers pꝛites of the ſimple meaſures 
are giuen, and at the leaſt wiſe ſome part of 
the number of the mingled meaſures. There⸗ 
foze that Art which hauing ſuch ginen ſhall 
make the aſſigned wholes equall, let it be Al- 
ligation. 

2 The propertie of Alligation is, That in it 
the meaſures be like; but the price of the min- 
gled meaſure is the meane in quantitie be- 
tweene the price of the ſimple meaſures. 

A buthellof coꝛne ot 16 ö pꝛice, is to be min⸗ 
med with a buthell of the pꝛite of 185. Here 
by that pꝛopertie, firſt þ buſhels are like mea 
ſures. Then the pꝛite of the mingled buſhell 


Mall be the meane in quantitie betweene 16 
and 18, that is to ſay, greater then 16, and lel⸗ 
fer then 18. Therefoze tbe pꝛite of the ſimple 


meaſure is called the Crtreame oꝛ outmoſt, 
the pzice of the mingled the Peane. 


— 


— 
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T he art of Alligation. 
„HAP. II. 
Of the frf Alligation and of ** 

_ 


' A. Ligation 65 doſold; LThe firſt is cha 
which 3 e differences of the er 
tregmes from the meane. 
It is manifeſt by the 2 definition 
t in euery Alligation cextaine are giuen: 
Therfozei in the rſt wall the pies 
are generally vnderſfod to be giuen., F 
thermaze here tg alter oꝛ trolle the düfte 
of the extreames, is to giue the difference of || | 
the leaſt ertreame to the greateſt extreame, Þ| ; 
and.contrariwiſe the difference of the greatet | 
extreame, to the leaſt, extreame., This alt? 
ring oꝛ croſling is therefoꝛe taken, becauſe by 
it we do make the whole of the paites of the 
ſimple meaſures , equall to the whole af the 
pꝛices of þ mingled meaſures. To the Dec 
ration and Demonſtration of this, two pz? 
miſes oꝛ rules are.required. he firſt is thug; 
If: the ſame number. ſpall multiply both certame 
mumbert and the ſumme of them, = produtt of the 
whole (ball be equall to the whole of the proces of 
the parts. 721 
As here: let the whole of q and 6 be 10, and 
let the number multiplying them all be 2:and 


then 


> x*® vow Bo 1 © 
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0 then the pꝛoducts of 4nd 6 by 2, let them be 
sad x2, and the whole of them let it be 20. 
Ther etoꝛe the pꝛodutt of 10 by 2, ſhall alſo be 
20. The ſecond pꝛemiſe oꝛ rule is thus: 
lauing three munberi vnemuall betweene themſelues 
gizen , thou ſhalt multiply ſome one of them by the 
„ | her, and ſhalt increaſe the ſame by one of the other, 
dn, alt diminiſh it by the remains , and then ale 
nen: yndripty the increaſed by the ſubducbed, & the dim 
md 8-7, bythe added; the whole of the latter produtts 
Hull beequallto the whole of the former produtts, 
As here: let the thꝛe vnequall numbers gb 
nn be 4, 7,9; Then multiply 9 by4 and 7, 
and let the pꝛoducts be 36 and o; and then the 
ſame 9 increaſe and diminith, as is afoꝛeſaid: 
to 9 therefoze adde 7, and let the whole be 16: 
againe out of 9 take 4, and let the remaine be 
J. Then multiply both 16 by 4,and 5 by 7: and 
let the pzoducts of them be 64 and 35. here the 
wholeof 64 and 35 ſhall be cquall to the wholc 
r 26 and 62, . 
+ Thoſe being thus determined, of two kinds 
vf wine let one be of the pꝛice of 14 ö, the othet 
of the pꝛite of a 11 3: the difference from the 
meane 12, let them be 2 and 1. The whole 
therefo2cof them let it bez. Now the meane 
pꝛite is 125, and p extreame p21ces are 14 ö, 


and 118. Theretoꝛe multiply the meane — 
ate“ v 


— 
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by the whole of the differences, that is by. 
thou ſhalt make 36, that is, 3 firkins of the 
p2ice sf 12 ö, ſhall be wozth 36 U. Therefoze] 
ſay; one fickin of the pꝛice of 145, with 2 fir 
kins of the p2ice of i r b, are wozth 36 5: that 
is „ I ſay the whole of the pꝛoducts of 1 and: 
by 14 and 11, is 36. Foz here ; is the whole n 
: and 2 ds is afoꝛeſaid. And ther efoꝛe here by 
the firſt pꝛemiſe ik thou ſhalt multiply 12 by 
2 and 1, the whole of the pzodugs 24 and 121 
ſhall be cquall to the pzoduct of x 2 by 3. But 
We haue ſaid Þ 12 multiplied by ;, doth make } 
36: wherefoze the whole of the pꝛoducts of 1: 
by 2 and 1 ſhall be 36. | | 
Pow theſe thꝛe, that is to ſay, 11, 1 2, and 
14, are vnequall numbers betweene them 
ſelues: And the differences of the outmoſt 14 
and 11,irom tho meane 12, are as we haue 
ſaid,2 and 1. Therefoꝛe the greateſt extreame 
02 autmoſt 14 is 12+ 2, and the leaſt ontmoſt 
11 is 12—1. Therefoꝛe by the ſecond rule, 
If thou ſhalt multiply the encreaſed 12 by the 
ſubducted 1. and the diminiſhed 12, by the 
Added 2, that is, if pou ſhall multiply 14 by 
1. and 11 by 2, the whole of their pzoduds 
ſhall be equall to the pꝛoducts of 12 by 2 and 
1. But the whole of the pꝛoducts of 12 by ! 
and 2, is 36, as it appeared. 2 


BD 
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whole of the pzoducts'of 1 and 2, by 14 and 
tr, ſhall be 26: which was to be declared. 
The cauſe therefoze of the afumed altering 
of the differences is{thus. Bar in thus place this 
1 to be obſerned: if both the numbers of the aun. 
moſt be a number of mam, the differences may be 
duerſiy altered: And therefore een in the ſame 
example there may be a dinerſe Alligation made, 
Pet euerp Alligation doth make the whole 
ofthe pzices of the mingled meaſarcs,equal to 
the pꝛites of the ſtmple meaſures,as it appea - 
reth by the definition of the generall Alliga 
tion: wherefoze fo; the pꝛopoſed equation, 
where both of the numbers of the extreames - 
02 outmoſts ſhall be a number of many, there 
the altering of the differences may be at pour 


Now do follow two pꝛoperties of the firit 
Aligation, and as many kinds ofthe ſame. 


The firſt pzopertie is thus : F. 
2 Ifthe extreames or outmoſti be equall 
in number, each of them is onely once compt» 


red with the meane. 


As here 20 3 
18 2 16 1 

wk 15 
als, 14 1 
12 $ 


ee Men, 
The ſetond 


| wapertp is thus : 8's & 
If the extreames he nequall in numbet, . 
men euery extreame of the greater number. x 
onely once compared with the. meane: but 
the extreame of the leſſer number, if it be but 
one, then looke what the greater number of 
the extreames is, ſo oft the extteame of the 
lefler number is compared wich the meane. 
As here 18 2 

Ii 


N 31611955 It ju 1:91; afar; 4 

— erample pꝛoponnded, the greater num 
of the extteames oꝛ outmoſts is two: and 

theretoꝛe the outmoſt af the ipfſer nuniber 1s 
compared twiſe with the meane: where you 
ſhall obſerue: 7har the whole of many difference 
etrrebuted to the ſame outmoſt, are taken for one 
 Aiference, Foz y and; we take 10. | 

4 But if there be many outmoſts of the leſ · 
ſer number, if thou ſhalt compare more then 
one of them often with the meane, thac number 
of compariſon is not within the compaſſe of 
Art: Vet if but one, then looke how great the 
difference ſhall be of the vnequall numbers ad- 
ded to an vnitie, ſo oft it ſhall be compared 
with the meane: the other. ſhall be but once 
onely compared with the ſame. 
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t the two! 
Thus farre o 
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The art of ligation. 
CHAP. III. 
Of the firſt Allg nos of the firſt kind. 


I = E firſt Alligation of the firſt kind is 

where hauing ſome part of the defired 
numbers given, we do 7 the other pit 
by a ſimpſe proportion. 


Pere we take the 8 


d of 
1 

| = What 3 
od by examples following 

mer do te 12 buthels of winter 

4 with other graine 

ate, by 1205 : tho buthell of wheat 

3 d7th189,vfbartey11 v of oates ↄ va by 

Well of the mingled cozne is bought foz 100. 

po pre eee 

much barley? and how much cates? 

Bird thramoney part of the veftrednun 
bers; ts 12. Therefoze firſt J e diffy 

rences ** as pot ſe. | | 


I 4 l 
I 1 


T hewre of Allie ation; 123 


vs Chen fvz the firſt bound of the pꝛopoꝛtion 
take the difference giuen to thatoutmoſt, 
„ whoſemeaſuresinnumber are giuen, that is 
dis, to ſap, 1 buſhell of the pꝛice of 14:foʒ the third 
red bound take y affigned number of meaſures, 
part that is, 12 buſhels of the p2ice of 14. There 
foze J conclude the pꝛopounded queſtion by 
dts two ſimple pꝛopoztions. 
The firſt is thus: DEM: 
1 Buchen of the p2ice of 14, requireth 13 
baſhelo'ofthe prices of 9: therefoze 12 buthels 
& the pjitep of 14, do require 56buthels'of = 


opoꝛtion ts thas: 


the pꝛite of 9. 1 
The letond p3 " 
TBrtHell ot the pzices of 14, requireth r 
buchell of the other kinds: therefoze 12 bu- 
chels of the pꝛite of the 14 , do require i 2 bu⸗ 
ſhcls of each other ſeuer all kinds of graine. 
. Wherefs:e here with 12 buſhels of the 
mite of 13. chere were mingled r56 bulſhely of 
the pzite or; and 12 buſhels of each dener all 
kind ofcozne of the other ſoꝛts of graine. 
Let there be 4ſo2ts of Mner:a pound of the 
ſirſt let it be woꝛth 20, ofthe ſecond r6, ofthe 
third 14. of the fourth 12: theſe foure ſozts of 
ſiluer aveſo'to be mingled that a pound of the 
mingled filuer may be woꝛth 15. And there 
are taken 33 pound of - pꝛice of 16 = 


LREaRSEHS 


= 
= 


CERT 
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1124 The art of Alligation. 
many pounds are to be taken of Þ other kinds: 

Here the part of the delinered numbers gi 
nen is 33. 'Therefoze the differences altered 
as you ler. 


2 0 3 
16 1 
4 % 1g. 
14 I 
12 $ 
Faz the firft bound of the pꝛopoꝛtion J take 


the difference attributed to p outmoſt, whoſe 
meaſures in number are giuen, that is to ſay, 
1 pound of the pꝛices of 16:fo2 the third bound 
I take the aſſignednumber of meafures,that 
is toſay, 33 poundof the pꝛite of 16. There 
foze: A condude the pꝛopounded queſtion by 
the ſimple pꝛopoꝛtions. 

The ſirſt is thu:: | 

1 Pound, ot the pzice of 16, doth require 
1 pound; of h pꝛice of 14: therefoze 3 pound 
of the pzice of 16, do require 33 pound of the 
pziceof 14. | 
The ſetond is thus: 

1 Pound ot the pꝛite of 16, doth require 3 
pound ot the pꝛite of 20: therefoze 33 pound 
of the pꝛice of 16 do require 99 pound of the 


pꝛice of 20. 
The third is thus: 


x Pound 


Ns: 
oh 
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1 Pound of the p2ice of 16. doth require; 
pound of the pꝛite of 12: therefoze 33 pound 
of 3 of 16, do require 165 pound of the 

12. 

Taking therefoze 33 pound ot the p2ice of 
16, there may be taken 33 pound of the pꝛice 
of 14, 99 pound of the pzice of 20, and 165 of 
the pꝛice of 12. There map be taken J ſay, 
not that they are taken: fo2 becauſe that here 
both the numbers of the outmoſts is a num 
ber of many : therefoze the Alligation map be 
diuerſe, as we warned befoꝛe, at the defint- - 
tion of the firſt Alligation; keeping the ſame 
pzices of the ſame kinds, if there had bene ta- 
ken 6 dof the pꝛice of 16, and 8 pound of 
the pꝛice of 12. ſo that a pound ot the mingled 
— be wozth 15, then thou ſhalt reafon 

x Pound of the pꝛice of 16, requireth 5 
pound, of the p2ice of 12: therefoze 5 pound, 
of the of pꝛite 16, ſhall require zo pound, of 
the p2ice of 12. 22723 

Therefoze to thoſe 8 pound of the pꝛice of 
12, there ſhall be added 22 pound o the ſame 
pꝛice. The other are moſt eaſie by the foze- 


ſaid, 


— — 


» — 
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_— | ”" &f xy Ian. 
120 ; > 


AT CHAP. IIII. 67 
oft th 72 Alligation of the ſerond kind. 


1 H E firſt Alligation of the firlt kind is 

- thus farte intteated of, The firſt Alliga- 
tion dog the ſecond kind, is that which hauing 
the whole of the deſired numbers giuen, doth 
conclude all the particulars by a . e 
compounded by addition. 

This compounded pzopoꝛtion is tmn 
ly callevthe l Rule of fellowſhip: In it we take 
fo the firſt bound of the pz0poztton,the whole 
of the differences added : fo2 the ſecond the 
whole of the numbers of the meaſures: fo: the 
founerhounvs of the other reaſons, the alte⸗ 
rod diferences of te extreames from the 
meane. :- Ss 3 a 

A Uintner hath two fozts of wine, the one 
of the pꝛtos of 6. the other of the pꝛice of 1 2: 
Out of theſe he dcſtreth to dꝛaw 6 firkins of 
the patte ef 10: therefoze how many firkins 
wall he dꝛaw of each ſoꝛt⸗ 

Bere tht whole o the numbers of the am 
keine giuen, is C. Therefoꝛe the diffe⸗ 

rs altered oz crofſedare as yon ſe. 
oy 6 2 
10 


12 - 


numbers of the differences arethe nu 


zee en guns th | 
bound; foz the ſecond 6, and foꝛ the-fo2- 
Se 


4: and then J make Fs comporndep P20p0z- 


tion thus. | 
6dopelds, thersfozc 13 


4 
Therefoze here 2 firking of thewkce of6, 
are hereto be dzawne, with 4 firkins of the 


2 of 1.2» Pereupon it — that if the 


hole of + the number: of the differences, be equaiito © 


th whole of the number. oft he ſample . the 
460 f the 


[ample wpeaſures. a 

Diero Ring of Spracuſa in Sicily dedica 
teth acrowae of gold to the gods fo his god 
ſucceſſo. Let bs therefoꝛe ſappoſe Piero 


to haue giuen to the goldſ!:11th foz to make 


this crowne, 500 paund of gold: and tie 
goldſmith to haue jnade.a crowne of the iuſt 
weight, but in it to haue mingled ſome ſiluer. 
The King doth enquire, of Axchimedes how 
much there is of gold in the crowne mingled, 
and how much of the ſiluer? aa 

Foz the anſwer of this doubt Archimedes 
toke two peeces 02 wedges of mettall, and 
thoſe of the ſame weight with the crowne, and 


* ſame kind of mettall, of which the gold 
14 - and 


- 4 5 * —_— * 8 
14 N 


and ſiluer were of the ſaid crowne. Df this 
kind J ſap, ( let the wedges ot ſiluer be of 
equall weight betweene themſelues, but ol vn 
equall purity) the purer wedge ſhall occupie 
leſſe ſpate, then the other ſhall do which is not 
ſo pure. The ſame is to be ſaid of the wedge 
of gold. Therefoze from hence there will 
ſpzing a manifeſt erro2 , except the mettals 
both the gold and fuer , ſhall be of the ſame 
kind. Therefoꝛe J ſay, both the wedge of gold 
and the wedge of ſiluer, were of the ſame kind 
of which the gold & ſiluer of the crowne were. 
Now let there be th:& ſuch ſolid bodies ta 
ken. Let the firſt be the wodge ot ſtluer, the ſe 
cond the wedge of gold the third the crownc 
mingled of gold and luer. And againe, let e 
uerp one ot them be weighed in the ſame vel- 
fell full of water, and let the weight of the firft 
be 968, of the ſecond 952, of the third 964. And 
then let the weights themſelues be taken fo2 
the p2ices of their bodies: therefoꝛe the pꝛite 
of the wedge of goldſhall be 968. of the ſiluer 
95 2, of the crowne 964. And now in the min 
gled crowne there are 300 pounds by the 
grant. Therefoꝛe hexe the whole of the num⸗ 
bers of the meaſure ſhall be 5 oo. Therefoꝛe 
the differences altered as yon ſe, 


968 


— 


—— 
is woꝛth t 2, ot the fecond 10, of the third o, 


. rr 


0 e ly = 
: > ring 29 


| 968 I'2: 
964 
952 + | 
A take the whole of the differences, that is 

to ſay, 16. Fozthe firif bound of the pꝛopoꝛ⸗ 
tion: fo2 the ſecond the whole of the defired 
numbers of meaſures; that is, 300: foz the fog- 
mer bounds of the other reaſons J take 12 
and 4. and then J conclude the queſtion by a 
compounded pꝛopoꝛtion. R 


1 
16 500 Therefoze 


| «6279 
Whergupon it is gathered, that 125 pound 
of liluer was mingled inthecrowne with 375 
pound of gold. 5 

A vintner hath 4 ſoꝛts of wine, of which he 

oo gitarinS the quart of Þ firſt wine 


125 


and of the fourth 7; He ſelleth a quart of the 
mingled wine foz-rt :how many quarts there- 
fo:e did hc mingle of the ürſt, how many of 
theſecond, hot many of the other kinds? 
Hete the alligned whole of the numbers of 
the ſimple meaſures is 300. Therefoze the 
differences altered as you ſe. 


is 4 2 1,7 
nne dilterences bat, 
Arp fo2 the ſecond 300: fo) 
the fo2mer (heather reaſons I take 1,13, 
vll eee 


7 210 


10 cen t — 
I 


— aching that 
were mingled 105 — 0 dae i 


ginger Ip, the o 
the mingled ſpice ſhall be wozth 23. How 
mp ountes of pepper, how many of ar how 
- many of the other kinds arc here to be min 
gled? 
Here firſt the alligned whole of the numbers 
of the ſtmple meaſures is 00. Therefo:e the 
1 altered are as pou ſce. 


25 


3 
1 


22 1 


1 18 2 ; 
tis, I take the whole of the differences, that is 
: 10; to ſap, 9, fo2 the firft bound of the pzopoztian; © | 
1,1, 8 foz the ſetond 300: fo2 the fozmer bounds.of 
Pas the othcr reaſons, J takex, 1, 1, 2, and then | 
. Imake the compounded pꝛopoꝛtion thus: | 


1 
9 500 therefaze 555 | 
| oe 
1115 


gere  Wherefoze in thi * there may bemin- 
of glied 277 ol pepper, of ſugar 55-5 ounces, of 

cinnamon as manp, of ginger 111 and; ot an 
donner. There may be mingled, J ſay: not that 
Lhe & there are ſo mingled. Foz here both the nam⸗ 
„vers ot the ontmoſts, is a number of many, 
and therefoꝛe in this place the Alligation 
map be diverſe and manifold; and ſuch a 
like manifold Alligation we obferued ale 
at the ? Chapter, in the firſt Alligation of the 
firtkind. 
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C H AP. v. 
of the ſecond Alligation. 


CP farre of the firſt Alligation: theſe. 
cond followeth which concludeth the 
meane by proportion compounded by multi. 
plication and addition. 

Pere both the numbers and p2ices of the 
fmple meaſures are giuen, and at the leaf 
wile ſome part of their number being min 
gled. Therefoꝛe here we take the whole of 
the numbers of the ſimple meaſures , foꝛ the 
firſt bound of the pꝛopoꝛtion: the whole of the 
pꝛoducts of the ſame numbers by their out- 
moſts, fo2 the ſecond. Laſtly the aſſigned part 
of the mingled meaſures fo2 the third bound 
of the pzopoztion. . . 

Ok two kinds of graine there are mingled 
AZ 10 buſhels of the p2ice of 16, with 18 buſhels 

ek the pꝛite of r2: what ſhall the p2ice of the 
firingled buſhell ofgraine be: 

Here ſirſt J adde the numbers of the ſimple 
ae 1 and 18: the whole of the added 
is 28. Then J multiplp ro by 16, and 18. by 
12, and J make 1 60, and 2 1 6, the whole of 

which is 376. The whole therefoꝛe of the pꝛi 

ces of the fimple meaſures is 276. But Alli⸗ 

lan doth make the whole of the pꝛices oy 
the 


the pꝛices of the Emple mraſures, as it appeay 
reth by his definition. Therfo:c the mingled 
buſhels 28 ſhall be wozth 75. The queſtion 1 
do thus tonclude. * 474 


28 mingled buthels are wozth 376, ther 


fore 1 buſhel] of the mingled grains is wozth 


13 54. | 
Vet there be mingled 6 ounces of cloues of 


the pꝛite of 36, and 8 ounces of cinnamon of 


thepzice ol r6, with 4 ounces of pepper ol the 


pꝛite of i: Of what p2ice ſhall 4 ounces of the 


mingled ſpice be? 


Here the numbers of the ſimple meaſures 


are 6, 8. and 4, the whole of which is 18. The 
pꝛoducts of 36, 16. and 15, by6, 8, and 4, are 
216, 128, and 60, The whole of which is 404. 
Therefoze I ſay thus: 

1 8 ounces of mingled ſpices are woꝛth 40g: 
— ounces of the ſame ſhall be wozth 

93. 

Let the ſame pꝛites of the ſimple ſpices be 

kept: and let there be mingled ; ounce of 


cloues , and; of cinnamon, with ; ounce of 


pepper, what ſhall the ounce of the mingled 


ſpice be? hs 
Pere firſt let the vnlike meaſures; - ; be 


reduced vnto like. Foz the generall property 


at of . 110 | 137 "TI 
Me... | 


£3 Wy 2 
* 2 15 1 
1 


— cant n 
betike: Gr toe by-the'Roduction 


= 7.7.7 thers Wall de found . 


| Thenthat the Numerationmay be tho: 
— parts found dy the Reduction t 
| Whote wumbers, thou alt take 6, 4. A 5 
8 The whole therefoze of the numbers 
te meaſures all be 1 3. Then J multip! 
$616, aid 15/496, 4, nd 7; and Jenako2i 
84. und 45: the whole of whith is er Laſll 
thor ſhalt conclude the queſtion thus: 
13 ounces of the mingled fpice are wo; 
Vz therekoze 1 oumco{hall ve worth 25. p 


wha 'F be end of pus 
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